a2 United States Patent

US009465517B2

10) Patent No.: US 9,465,517 B2

Matsumoto et al. 45) Date of Patent: Oct. 11, 2016
(54) CHARACTER INPUT DEVICE AND CAR (56) References Cited
NAVIGATION DEVICE EQUIPPED WITH US. PATENT DOCUMENTS
CHARACTER INPUT DEVICE "
. 4,777,600 A 10/1988 Saito et al.
(75) Inventors: Atsushi Matsumoto, Tokyo (IP); 5845300 A * 12/1998 COmMEr ..o GOSF 17/276
Wataru Yamazaki, Tokyo (JP) 715/203
. . Lo . . (Continued)
(73) Assignee: Mitsubishi Electric Corporation,
Tokyo (JP) FOREIGN PATENT DOCUMENTS
(*) Notice:  Subject to any disclaimer, the term of this DE 102005057312 Al 6/2007
patent is extended or adjusted under 35 DE 112006003659 TS 11/2008
U.S.C. 154(b) by 479 days. (Continued)
(21) Appl. No.: 13/982,571 OTHER PUBLICATIONS
(22) PCT Filed: May 24, 2011 Ichimura et al., “Kana-Kanji Conversion System with Input Support
Based on Prediction,” Proceedings of the 18th conference on
(86) PCT No.: PCT/IP2011/002889 Computational linguistics, vol. 1, 2000, pp. 341-347.
§ 371 (c)(1), (Continued)
(2), (4) Date:  Jul. 30, 2013
Primary Examiner — William Bashore
(87) PCT Pub. No.: W02012/160601 Assistant Examiner — Nathan Shrewsbury
PCT Pub. Date: Nov. 29, 2012 (74) Attorney, Agent, or Firm — Birch, Stewart, Kolasch
& Birch, LLP
(65) Prior Publication Data
US 2013/0311933 Al Nov. 21, 2013 7 ABSTRACT
A character input device provides a function of deleting an
(51) Imt. ClL unconfirmed inputted character which the user is currently
GO6F 3/048 (2013.01) inputting, and a function of changing a confirmed character
GO6F 3/0482 (2013.01) string to an unconfirmed state to a single correction key.
GO01C 21/36 (2006.01) Therefore, the character input device enables the user to
(Continued) carry out a cl.le.lracter input e;fﬁciently .by using limited space
without requiring an excessive operation and arrangement of
(52) US. CL a new key for reconversion. Further, because the character
CPC s GOG6F 3/0482 (2013.01); GOIC 21/36 input device holds the information on confirmed character
(2013.01); GO6F 3/018 (2013.01); GO6F strings even after all the character strings have been con-
3/0237 (2013.01); GOGF 3/04886 (2013.01); firmed, the character input device enables the user to arbi-
GO6F 17/276 (2013.01) trarily select a character string which the user wants to
(58) Field of Classification Search correct at any time, and re-edit only the portion.

CPC ..o GO1C 21/36; GO6F 3/0237
See application file for complete search history.

14 Claims, 29 Drawing Sheets

ite Tnformation On
‘onfirmed State OF
‘Charaster Strin

Generate Force Feedback
INotifying That Character String
Has Been Changed To
‘Unconfirmed State

‘Acquire Predicied
Candidates ST370

Tay Prodicte
x’?:n{dﬁm: i |~ST3§0

( B )




US 9,465,517 B2

Page 2
(51) Int. CL FOREIGN PATENT DOCUMENTS
GOGF 17/27 (2006.01)
GOGE: 3/01 (2006.01) i 2000522181 & 112000
GOGF 3/023 (2006.01) JP 2003:216603 A 7/2003
GO6F 3/0488 (2013.01) P 2005-258577 A 9/2005
JP 2008-83848 A 4/2008
(56) References Cited Jp 2008-293306 A 12/2008
JP 2009-132266 A 6/2009
U.S. PATENT DOCUMENTS JP 2009-151721 A 7/2009
JP 2009-217665 A 9/2009
RE39,326 E * 10/2006 Comer ............ GOGF 17276 TP 2010-117776 A 572010
715/203
2003/0023426 Al 1/2003 Pun et al
2005/0131686 Al* 6/2005 Yamamoto ............ G10L 15/197 OTHER PUBLICATIONS
704/231 e . . .
2006/0080034 Al*  4/2006 Hayashi ........... GO1C 21/3629 Android, “Book for making 100 times good use of Android smart
701/431 phone on business”, by LINKUP, first edition, GALAXY S ISO3
2008/0133230 Al* 6/2008 Herforth ............... G01$0421/12/§g REGZA Phone (T-01C) LYNX 3D-capable, Japan, SOTECHSHA
Co. Ltd., Apr. 30, 2011, ISBN: 978-4-88166-783-5, p. 37.
3k
2008/0208452 Al §/2008 Stocker ... Go1C %(1)/13/5‘25 Kinoshita, “ATOK 2007 for Mac Premium; Efficient entry can be
2009/0102805 AL*  4/2009 Meijer ..o, GO6F 3/016 available by mounting the latest conversion engine”, Mac People,
345/173 ASCII Corporation, vol. 13, No. 9, Sep. 1, 2007, pp. 220-221.
2011/0201387 Al* 82011 Pack ..o GO6F 3/0237 Garay-Vitoria et al., “Text prediction systems: a survey,” Universal
N 455/566 Access in the Information Society, vol. 4, 2006 (Published online
2011/0242032 A1* 10/2011 Se€0 .c.ccccvvvererrnnee GO6F gi&i??g Dec. 8, 2005), pp. 188-203.
2012/0221860 Al* 82012 Hoornaert ... GO6F 21/34 Nadenau et al.,_ “Human V%SIOI,I, Models _for Perceptually Optimized
713172 Image Processing—A Review,” Proceedings of the IEEE, 2000, pp.
2014/0136109 Al*  5/2014 Sumiyoshi ........ Go1C21/3664 115
701/539 ) )
2015/0029105 Al 1/2015 Fux et al. * cited by examiner



US 9,465,517 B2

Sheet 1 of 29

Oct. 11, 2016

U.S. Patent

nun surduyg
uonodIpaid Sung
19108187 ~¥
A
sojepIpue)) pa1oIpaid Suing 1moerey) paynduy
¥
nun Suuomg 1) SuIssa001g
UOT)RULIOJU] LIS [ dur Suin
voﬁhwnwo S uonewoju[ Sung HBoHSE.ﬁOm . €
T IojoeIey)) POWIuo) 'y
& sojepipue)) pajoIpaid Suing 1910810y Papnduy
¥
1) [oNU0) nup) Sutmueleg
»  WpH Julyg e 9le}§ POWLIYUO)
uoneuLoyu] 3uLng 191981RY) nsoy Suing 1008IRY)
191081y PAULIFUO)) T 7y UOTIRUITLINN ;
(4 L
Suing 1910810y PANPH UOTIBULIOJU] PUBIWIO)) 1P
Y
nupn Aeydsiq Sutng
Igyoerey) ndug Hup) ynday £33
% I’
uoa10g Aerdsiq

['DId




U.S. Patent Oct. 11, 2016

Sheet 2 of 29

12

s

~~-13

Start
! (ST100

Character Input Key
Is Pushed Down

, (ST110

Display Inputted Character

\ (8T120

Predict Character String

y

¢STI30

¥
Acquire Predicted
Candidates

¢sT140

¥
Display Predicted
Candidates

{ Start }

! (ST200

Select Character String
From Predicted Candidates

¢ST210

k

Display Selected
Character String

f (ST220

Change Character String To
Confirmed State

k

k

, fSTZSG

Store Confirmed Character
String Information

¥
End

US 9,465,517 B2



U.S. Patent Oct. 11, 2016 Sheet 3 of 29 US 9,465,517 B2

¢ST300

Correction Key
Is Pushed Down

¢ST310

¥

Acquire Information On
Confirmed State Of Character String

¥

. ST320
Is Character String In >

NO Confirmed State?
YES
i S»ST:% 80 v
Delete Acquire Information On ~ ~S5T330
One Character Confirmed Character String

¥

Display Phonetic Information ~5T340
Of Confirmed Character String

k4

Change Character String To  {~ST350
Unconfirmed State

L'
3
k

4

Predict Character String ~ST360

4
Acquire Predicted  {._gT
Candidates ST370

¥
Display Predicted R
Candidates 51380

¥
End




U.S. Patent

(a)

(b)

Oct. 11, 2016

Sheet 4 of 29

FI1G.5

Correct

[~

<\
nu
— —— —— —

EFFRLTIE—& I
(toukyakudepa-t0)

E5%F &5 (toukyou) ]

&5F &5 & (toukyouto) ]

&E3F L3R F (toukyoucki) ]

Correct

5 &< (chiyodaku) ]

B384 (chuvouku) ]

AT &< (minatoku) ]

LAL#<L (shinjukuku) ]

US 9,465,517 B2



US 9,465,517 B2

Sheet 5 of 29

Oct. 11, 2016

U.S. Patent

ﬁ : ﬁ Groygez | GRgbm) | (mabmo
QUUIIJUO))
uoneiuasarday | uoneuasarday S p
! : [ Sulng 19108IRYD) uoreuLIoyuy
uonisod aseryd JO p8ua] JO uonisoq uoneuasaiday
wﬁﬁbm e o.no.wom— %—uwmmUOEEH oﬁoﬁo& d

pannduj s1930eIRYD)

9 DId




U.S. Patent

(@)

(b)

()

Oct. 11, 2016 Sheet 6 of 29

FI1G.7

US 9,465,517 B2

E53%F 554 (toukyouto ) Corr@\

5 &< (chiyodaku) ﬁ

Hp5E5< (chuuouku) ]

[
[
[ ##edminatok) |
[

LAL#<L (shinjukuku) ]

’/

| o -3 o Pl {toukyouto } Correct
( (ﬁ:) &5F £5 & (toukyouto) ]

[

(1'1%) [ &5 &5 EYD (toukyoutoritsu) I
[
[

)
)

B

M
-
1EE

=
]
&

Correct

Ay
3J3¢

#p544>  (toukyoutoritsu )

&L &hv A (toshokan) ]

U &%L A (byouin) I

|

Y E

*EEI

J |
[ UL 240 As (bijutsukan) I
l
l

=
]
&




U.S. Patent

Oct. 11, 2016

Sheet 7 of 29

FI1G.8

(a)

Correct

HETS—F (toukyakudepa—to)]

B EB (toukyouto) ]

l
[ B3 (toukyou) ]
I
I

B RER (toukyoueki) ]

(b)

HWEHR  (toukyouto )

Correct

A REX (chuuouku)

l ]
[ %% inaoko) |
[ J

$1fE X (shinjukuku)

US 9,465,517 B2



US 9,465,517 B2

Sheet 8 of 29

Oct. 11, 2016

U.S. Patent

OULITJUOD)
uonejuasarday] | uonejuesardoy mv OTIBULIO
uonisod aser|d | JO WSueT | JO uomisod omm&wmﬁwmwwoﬁwﬁ ’ o_w MM 7| voneosaxdoy
3urng WS ponnduy s1ooere HoUOUd
gte)

6 DId




US 9,465,517 B2

Sheet 9 of 29

FIG.10

Oct. 11, 2016

(a)

U.S. Patent

m‘wm. g B g
~ —~ Lm
SREEE S| |zll= SREE
AIERIE: el 2 41|%E
TR R >|| 2 ERIE IR
S || 2 gl = um, 2z [12(] 32
U CANR:RERG “ 2l & \nu B
%] ~—~ ~ e < 7
A gl %= 2 I1&|1E||E
~1 e |[¥ ||| 2| (®||= sl l=|lE|®
2| | S S| | 2 "
5 = 1
2 3 g ]
g L L
g =~ =
S| (v B g 3 [2E] [eE g BE] [eg
| ~ i
2= = S ! 2 === = ===
% | tIkERT (S - NEEIEEICE]t % | £Ik3EIR
i g B ——= it —
& | (eg (g[8 [- ] Y| (e3f [-g] () [- #| o3 (g [ [- ]
o _
& N



U.S. Patent Oct. 11, 2016 Sheet 10 of 29 US 9,465,517 B2

BT (machi)
# (mura)

c(mg\
1 (doori) @\\\

]
]
]

J

l

l

l

ET (chou)

e

n
(ka)

(ogawa )

s2)
. (ﬁ) m [
(ni) ()‘2) m [
) =) |
(ogawa )

]
A8 i

o

3
£

m (zfl) m [
(Eﬂ) (;:) ﬂ [

&) (&) (&) |
(& ]

o |A
“5

i

{b)
(d)

FI1G.11

— — — — — — — — — —
g 3
: :
SAIEITEIE AR
an a0 < < « 5] o ~
8 3 -1 a0 =1 &0 an -]
i | |45 Selle cllellelle
2\lE |5 Iz SIRBIE
w||<|[= S| (|38
Y
gi
U | | 5| LJJLJu
~ ?b
] | | Py =
5| (183 1] & | [v8 (g [og) (1]
o)
~ =3 =3 [e3) [o2 | 1 (23] [ 3] [o3]
=8 2] [+ (]
fay ks
& mEED : EEEm

(c)

(a)



U.S. Patent

Oct. 11, 2016

(a)

(b)

Sheet 11 of 29

FIG.12

Correct

e o] | SANJOSE |

[ SANFRANCISCO |

sTU | SAN FRANCISCO HOTEL |
[

)

Correct

SAN FRANCISCO

AIRPORT

l J
[ LIBRARY |
I l
I l

US 9,465,517 B2



US 9,465,517 B2

Sheet 12 of 29

Oct. 11, 2016

U.S. Patent

| el 1 NVS OOSIONVHA NVS | OOSIONVYUA NVS
pauLIuo)
womsoq oseuia | QBT | 50 donsod |  SLFUDSPRIEY | ORI | g,
H Suing -y o10jog A[oreIpawutu] oNouOY ! g

pennduj siojoeIey)

eI DId




U.S. Patent Oct. 11, 2016 Sheet 13 of 29 US 9,465,517 B2

FIG.14
(a)
SAN FRANCISCO__ Coggect
DEF
N

LIBRARY

S
[ ARrPORT R- N
[ ]
[ ]
[ ]

LIEEE]
LGEIE
LEIEE

(b)
SAN FRANCISCO_ Correct
[ saNFRANCISCO |

H

| saN FRANCISCO HOTEL |
| |
l )

LEIE
MEE

(c)

SAN FRANCISCO HOTEL ___| [Correct

000

[ )
[ X X X ]
[ )
[ )

LIEE
DEIE
MEE




US 9,465,517 B2

Sheet 14 of 29

Oct. 11, 2016

U.S. Patent

ynup) swdug
uonoIpaId SuULNS
opereyy [V
[
sajepIpue)) pa1opaId Sung 1aoeIey)) panndug
¥
Jun Suliolg Jup) uIssanold
uoneuLIOIU] 21BIS | induj Suing
pouLjuo) uoneuLIou] SuULIS wpereyy [T
T Io)oeIey) PAUWLIJUO))
5 sojepIpUR)) POIdIPAIJ Suing 191010y ponnduy
¥
nun jonuo)) N Suruiueleg
3 1pg Suing = 9)eIS PAWLIJUO))
uoneuoju] 3ulng uwaoﬁ.mao NSy mnﬁmﬂoﬁ%ﬁo
I19198IBY)) PAULIJUO)) T UOTJRUTULINO 3
[4 L
woneamoyay |1 3umeg [enm]
Fumeg rentuy T
14!
Suwg 1910818Y) PAIPH UONBULIOJU] PUBWIWO)) JIPH
A
ynun Aerdsig Sung
1ooerey) nduy wup) wnduy A3
97 17
u2a10§ Arpdsi(q

S1DId




U.S. Patent Oct. 11, 2016 Sheet 15 of 29 US 9,465,517 B2

¢ST300

Correction Key
Is Pushed Down

‘ (ST310

Acquire Information On
Confirmed State Of Character String

4

, ST320
Is Character String In >

NG Confirmed State?
YES -
y ST400
Is Initial Setting
"Confirmed Character String"? NO
. YES o sy
\ fSTSQG ’ ¢ ST330 v ST410
Delete Acquire Information On Dis;ilay Cg?raﬁteg prputted
One Character . mmediately Before
Confirmed Character String Character String Is Confirmed

k
Display Phonetic Information {~ST340
Of Confirmed Character String

»i
-

y
Change Character String To ~ST350
Unconfirmed State

¥

Predict Character String ~ST360

¥

Acquirc Predicted |_qTa
Candidates ST370

¥
Display Predicted {._s72
Candidates S1380

A4
End



US 9,465,517 B2

Sheet 16 of 29

Oct. 11, 2016

U.S. Patent

(em)
| DB
_ (Umo4q)  1L¥y2 _ ﬁw% AMO QWE
_ (uensnfiq) Mg e 1 _ = A% )
_ (WBOUSOY) A\ F Y7 _ Qws @ %
wouo)| [(nswomolyme)) LR EFRET
| Genosmon 2¥crzez | n 9 E
_ (omoksmoy) R¢¥RER _ ﬁw% AM‘c @Mv
_ (nokynoy) ¢FR¢7 _ Aﬂv Au% Awo
_ (01-edapryedomoy) _ ()] [eD] [@
P—Fl2d¥RCH 2 ¢ @
1991107

_ (nsinomoknoy) . 7¢FRE7

_ (TenoAmoy) R¥CPRCR _ ANV AM‘O ﬁnmma
_ (omofmoy) ¢ FPRER _ Aﬂw AMMV AMV
_ (nofnoy) ¢PRC _ ?vwmv Aﬂv AMV
190110) { noAymop
®)
[ @mntms) yse01 | (<] (&) (-]
_ (myjoyeur) Y2 Fitp _ AM_IHV AM‘O ?.mma
_ (omonny) SCpC I _ @ AM_V AMV
///@ (nxepoAmp) S5/P G _ Amwmv Aﬂv mv
0| [ Comotmon—7er2e7
(@

L1DIA

()



U.S. Patent Oct. 11, 2016 Sheet 17 of 29 US 9,465,517 B2

HA'—'—'— 4—"—'—'—"—

o | | 7o ©

ol | o

E& ~ll &= E ~

SHEE-NIPNIICHTE: o (g8~
2118182 S|z
HIEIEE JENES
L =1 ol B e | R
i | % || B2 = ﬁﬁﬁa
||| || = AR R
R || = #

.N] o

~| =L 2 LU

o 2

2 = S| =m= =

2 | 8 (g fg) (1] | b8 a feg) (1]

e

AR 2| R
— = gl — —
SEE 5 EEED

(b
(d)

FIG.18

~
™~

<
T
|
|
|

Corr
Correct

FHHERX (chiyodaku)
R [X (chuuouku)
# X (minatoku)

4B (toukyouto)

(toukyouto )
l

()(;c;)
(na) EI

N
ka
3
na
(ka)
&) (&) |

ﬁ m m , HIRER (toukyoueki) l
- m H I FREE#RII (toukyoutoritsu) l

1=
(ta)

. m H [ #@E chinjuoky) |

AR

(2)
{c



U.S. Patent Oct. 11, 2016 Sheet 18 of 29 US 9,465,517 B2

FIG.19
(a)
SAN FRANCISCO__ Coggect
=N ~
per| [ca] | AIRPORT %\1-_\
]
] (] | ]
LB ]
(b)
| Correct
[ sanjosE |
[ SANFRANCISCO |
@ [saN FraNcISCO HOTEL|
LB ]
(c)

SAN FRANCISCO HOTEL ___| [Correct

550

[ )
[ X X X ]
[ )
[ )

DEIE
MEE




US 9,465,517 B2

Sheet 19 of 29

Oct. 11, 2016

U.S. Patent

ynun suiduy
uonoipald ung
1910812 ~¥
3
S9JEpIPUR)) PIAOIPI] Suwng 1910erey) pannduy
¥
nun SuLmg NuN JuIssasoid
uonRWIOU] 91BIS [ nduj Sumg .
POULIUO)) uoneuIoju] Sumsg 1910810 e €
T I0)0BIEY)) POULILJUO)) 3
5 So)EpIpUR)) PAOIPI] Suing 1910erey) pannduy
¥
L gR (Vi (g) wun Sururusieg
» upd Surng A 9Je1§ patlijuoyy
uoneuoyul Jurng 191081y Hnsoy Sung 1910818y
I0)oBIRY)) PAWILJUO)) T y UOIBUTULINA( ;i
[4 L
8uing 1910vIRY) PONPH UONBULIOJU] PUBWITUO.) JIPH J[NSSY UONRUIILINA(
¥
) Aepdsiq Sutng _ nun Suiduey)
1v1081RY)) Induy Hup ndup Koy (e owepN Aoy
9’ Y %
usanng Aerdsiq

0C DIA



U.S. Patent Oct. 11, 2016 Sheet 20 of 29 US 9,465,517 B2

FIG.21

k2

¢ST500

Key Is Pushed Down

) (ST510

Acquire Information On
Confirmed State Of
Character String

¥ ST520

Has Confirmed State Of
Character String Changed?

YES
k4

STS30
Is Character String In \’:\

Confirmed State? / NO
YES (ST540 (ST550

k:d
Change Name Of Correction Key Change Name Of Correction Key
To "Return" To "Delete"

¥




U.S. Patent Oct. 11, 2016 Sheet 21 of 29

FI1G.22

{ Start §

k

US 9,465,517 B2

Either Character Included In
Character String To Correct Is
Selected

~ 51600

%

Transmit Position Information Of
Selected Character

- 5T610

k:

Acquire Confirmed
Character String Information

~ 5 T620

%

Is Value Of Transmitted Position

ST630

Equal To Or Greater Than Start Position
Of Acquired Confirmed Character And
Equal To Or Less Than End Position
f Acquired Confirmed Character?

YES

k

Highlight And Display
Confirmed Character String

~- 5T640

End



U.S. Patent

Oct. 11, 2016

(a)

(b)

(c)

Sheet 22 of 29

F1G.23

REBTHREESESE~TH

rrect
(toukyoutochiyodakukasumiSasekiicchoume) Correc

IM&I‘W

w) (6] {
[ l
[

¢

=]

2)

B
=

B
&

EESTREEGSAB—TE

(toukyoutochiyodakukasumigasekiicchoume)

8] &) (&)

Con%ji>
g™~

)

)

)

[
[
[
[

=

HWE
&, —
= 2
£ 2

B
&

IBE

US 9,465,517 B2

RRETAREDE NS — T 8
(toukyoutochiyodakukasumigasekiicchoume)

. M m [ E A (kasumigaseki) ]

E i & [ 7k BT (nagatachou)

Correct

J
l K FEHT (ootemachi) I
[ FDA (marunouchi) ]




US 9,465,517 B2

Sheet 23 of 29

Oct. 11, 2016

U.S. Patent

y € 1l (0oo1) PGC %mﬁmww_ (awnoyoor) H I —
€ € 8 Tnse (Posedrumsey) (DoseStumsey)
(runsex) 42 6 2R LY N
¢ 14 v 0A1yd (yepoLio) (n{epoATyo)
Ol Fe >HFG HEY +
A3noy) (omoA3noy)
I € L N0y 2¢C (omoAyn
(o) 263 2c72¢3 %
uoneuasaxdoy | uonejuosardoy PAULIUOT)
uonisog oseryg |  JO pSuo JO uonisog uwowwmwm MMWNMMMW UOT)RULIOJU] uonejuosaidoy
Sung MBS P I anauoyd
pennduy 10198187

PTOId




U.S. Patent Oct. 11, 2016 Sheet 24 of 29 US 9,465,517 B2

FI1G.25

k4
Confirmed Character String  {._§T704
Selection Key Is Pushed Down

4
Acquire Confirmed Character L _ST710
String Information ) )

k4
Highlight And Display ~S5T1720
Confirmed Character String

¥

Hold Phrase Position Of (. §T

Highlighted Confirmed ST730
Character String

A
v

¥

ST740
<s Confirmed Character Suing‘\\z\\\

Selection Key Pushed DownZ/ NO
YES

¥

Change Phrase Position . ST750

k4
Acquire Confirmed Character {1760
String Information

k 4
Highlight And Display
Confirmed Character String

~ST770




U.S. Patent Oct. 11, 2016 Sheet 25 of 29 US 9,465,517 B2

)
)
)

«— || = ||Correct
\\EJ

j

l

l

«— || = ||Correct

KFEHT (ootemachi)
AOA (marunouchi)

7k AT (nagatachou)

—TE

@ [ EH'BA (kasumigascki) ]

~ —
(g =] (1]
23| 23] [0 3) [
R4 e8| [+ 5 -SE
~ =) =
g 3] (3] (- ]

&) [&
E
HE
[ &
3

REBTRARGIE
(toukyoutochiyodakukasumigasekiicchoume)

&

(sa)

()

ha

) (@]

)

) =] |
HrinEiNyee T
(toukyoutochiyodakukasumigasekiicchoume)

(b)
(d)

FI1G.26

5]

[ [ )
| =]
3]
/ ' =

w

— T
mE =
g g
2 i-x%
2 | 8
~ ]
@g __JL_JL_J N

e I 5 A

£ = = P g oF)

%g ﬁ§

X2 = = = = = : ,\ =

2 Z g Z

wE = 5 —
3 (kT[] Eﬁﬁﬂﬂ.

(a)
(c)



US 9,465,517 B2

Sheet 26 of 29

Oct. 11, 2016

U.S. Patent

nun suiduyg
uonorpald ung
19108181 v
A
sajepIpuR)) PIIOIPaId Suing 1moerey) paynduy
X
Nun Suog 1nun Surssaooid
uoneuLIOJUT 9JeIS |< mdug Suin
vogmso 5 s vonewoyuy Suing 101 on 1oy Om €
T 191081y PAULIUO)) 'y
& Sa1BpIPULR)) PAIdIPAId Suing 1moerey) paundug
¥
U [oNU0) nupn Sururuseg
npd SuLns & 9Je]§ pauliyuoy)
uorjeuLIoyu] Surns 19108IRY)) sy Suing 1o10erRY)
Io)oBIRY)) POULIJUO)) 7 x UonRUIINAJ T
[4 L
5| ¥unmdng
UOEWIOJU] puewo) ~ | punog uonerddQ
dinQ punog uoneiad 7
6
Suing 190v1RY) PAUPH UOTJBULIOJU] PUBLIWIO)) JIPH
Y
nupn Aeydsiq Sutng
1gyoerey) ndug yup) ynduy £
9’ 1’
u2219§ Aerdsiq

LTOI4




U.S. Patent Oct. 11, 2016

Sheet 27 of 29 US 9,465,517 B2

FI1G.28
{ Start  }

A
Correction Key Is
Pushed Down

¥

Acquire Information On
Confirmed State Of
Character String

¥

Y

Unconfirmed State

¥

¢ST300

(ST310

ST320
" 1s Character String In >

NG ™. Confirmed State?
e YES
v ¢ ST390 v
Delete One Acquire Information On ~ {~5T330
Character Confirmed Character String
¥ ¢ STROO ¥
Output Operation Sound ; ' ion F~ST340
Not‘tg'ying That Character (I)) ;Sé)la};.Phogegﬁ Infclrmg‘ilrti)n 5
Has Been Deleted oniirmed Lharacter String

Change Character String To —~5T350

Output Operation Sound Notifying
That Character String Has Been
Changed To Unconfirmed State

~3T810

e

=

Y

Y

Candidates

¥

Candidates

Predict Character String { ™ ST360

Acquire Predicted  {._gT370

Display Predicted L _ST3R0



US 9,465,517 B2

Sheet 28 of 29

Oct. 11, 2016

U.S. Patent

nun swduyg
uonodIpaid Sung
19198187 ~¥
A
sajepIpue)) pIIoIpaId Suing 13oerey) pannduy
¥
Nun Suuolg 1nu Surssavorg
UOHRIIIONUT R)S [« ndur Surn
voﬁh.wnoo uonewIoju] SUInNg HBoHSE Om o §
—J 10108BIBY)) PAULIJUO)) vy
> sojepIpue)) pIjoIpaId Suing 1ovrey) pannduy
¥
1) [0NU0) Jun Surmmualaq
»  UpgSums |« 981§ POULIUO)
uoyeuLoyu] SuLng IojorIRy)) Hnsay 8uing 13ovIRY)
I0)oRIRY)) POWILUO)) T yy uonRUIIN( 3
[4 L
Jun) Sunesusn)
UOTIRULIOJU] NorqPaS 9910
PUBWIIIO)) UOH}EISUL)
NOBAPI] 9010, 01 5
Suing J:oerey) papa UOTJRWLIOJU] PUBWIWIO)) NPT
4
nun Aepdsiq uLyg
Ioyorrey) nduy Hup) ynduy £33
53 7
ud210§ Aerdsi(q

6¢ DId




U.S. Patent Oct. 11, 2016

Sheet 29 of 29

F1G.30

Start

¥
Correction Key Is
Pushed Down

US 9,465,517 B2

( S5T300

(ST310

Acquire Information On
Confirmed State Of
Character String

k:

.~ Is Character String In

81320
NO ™._  Confirmed State? }

Notifying That Character String
Has Been Changed To
Unconfirmed State

- YES
v { §T380 v
Delllete One Acquire Information On ~51330
Character Confirmed Character String
\: ¢ STS00 v
Generate Force Feedback : : ; ~-5T340
Notifying That Character Display Phonetic Informatl(?n
Has Been Deleted Of Confirmed Character String
%
Change Character String To —~ST350
Unconfirmed State
3
Generate Force Feedback . S5TO1D

B
y oo

¥

Candidates

Candidates

Predict Character String ~-5T360

Acquire Predicted L Q1370

3
Display Predicted  L_qT1380



US 9,465,517 B2

1
CHARACTER INPUT DEVICE AND CAR
NAVIGATION DEVICE EQUIPPED WITH
CHARACTER INPUT DEVICE

FIELD OF THE INVENTION

The present invention relates to a character input device
and a car navigation device equipped with the character
input device.

BACKGROUND OF THE INVENTION

Information equipment, such as a car navigation device or
a mobile phone, equipped with a character input device
having an input prediction function is known. In a conven-
tional character input device, when erroneously selecting a
predicted candidate and then confirming the selection, the
user needs to temporarily delete all of the selected character
string which he or she has confirmed and input the same
characters again. Thus, the efficiency of the character input
is bad. Particularly, in a character input device, such as a car
navigation device or a mobile phone, in which input keys are
arranged in limited space, because a plurality of characters
are assigned to each input key in many cases, and it takes
much time for the user to input characters, an operation of
re-inputting the same characters again requires a great deal
of time.

To solve this problem, for example, patent reference 1
describes a character input device that enables the user to
delete input character data displayed on the character input
device and, even after making the character input device
carry out kana-Chinese character conversion on an inputted
character string and then confirming the conversion, enables
the user to specify a phrase and then push down a clear key
for commanding a return to the immediately-preceding
operation or the like while kana characters in the next phrase
are converted to Chinese characters to make the character
input device return the confirmed character string to a kana
character string yet-to-be-confirmed and carry out kana-
Chinese character conversion on this character string again.
Further, for example, patent reference 2 describes a charac-
ter input device that in a mode of converting an inputted
character string on a per phrase basis, enables the user to
specify a phrase to be corrected to make the character input
device carry out kana-Chinese character conversion on this
phrase again even after carrying out kana-Chinese character
conversion on the inputted character string when the user
has not pushed down an enter key, but has pushed down a
temporary enter key. In addition, for example, patent refer-
ence 3 describes a character input device that when the user
erroneously selects a predicted candidate based on input
characters and then confirms the selection, and, immediately
after that, pushes down a delete key, deletes the predicted
candidate which the user has selected erroneously and
confirmed, and displays the characters inputted thereto
before the confirmation.

RELATED ART DOCUMENT
Patent Reference

Patent reference 1: Japanese Unexamined Patent Applica-
tion Publication No. 2003-216603

Patent reference 2: Japanese Unexamined Patent Applica-
tion Publication No. 2010-117776
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Patent reference 3: Japanese Unexamined Patent Applica-
tion Publication No. 2008-83848

SUMMARY OF THE INVENTION
Problems to be Solved by the Invention

A problem with the conventional character input devices
as above is, however, that the conventional character input
devices can only carry out reconversion on a phrase which
has been confirmed immediately before or can only carry out
reconversion on a phrase which has been confirmed tempo-
rarily, but cannot carryout reconversion on an inputted
character string after every of all the phrases of the inputted
character string has been confirmed. A further problem is
that when temporarily confirming a phrase, the user needs to
perform an excessive operation of changing the phrase to a
temporary confirmed state, and the character input device
requires excessive space for providing a temporary enter
key.

The present invention is made in order to solve the
above-mentioned problems, and it is therefore an object of
the present invention to provide a character input device that
requires neither an excessive operation nor arrangement of
a new key for reconversion, but can efficiently carry out an
character input with limited space, and a car navigation
device equipped with the character input device.

Means for Solving the Problem

In order to achieve the above-mentioned object, in accor-
dance with the present invention, there is provided a char-
acter input device that carries out an input and an edit of
characters, the character input device including: a key input
unit for accepting a command to input and edit the above-
mentioned characters; a character string edit control unit for
controlling an edit and confirmation of a character string in
response to the command from the above-mentioned key
input unit; a character string prediction engine unit for
receiving a character string as an input and predicting a
character string including the above-mentioned character
string and subsequent characters; a character string input
processing unit for acquiring candidates for the character
string predicted by the above-mentioned character string
prediction engine unit; a confirmed character string infor-
mation storing unit for storing information on a character
string selected from the above-mentioned candidates
acquired as information on a confirmed character string in a
confirmed state; a character string confirmed state determin-
ing unit for determining whether or the character string
edited by the above-mentioned character string edit control
unit is in the above-mentioned confirmed state; and an input
character string display unit for displaying the character
string edited by the above-mentioned character string edit
control unit, in which the above-mentioned key input unit
has a single correction key, and, when the above-mentioned
correction key is operated while the above-mentioned char-
acter string is not in the confirmed state, outputs a command
to delete the above-mentioned inputted character string to
the above-mentioned character string edit control unit, and,
when the above-mentioned correction key is operated while
the above-mentioned character string is in the confirmed
state, outputs a command to change the above-mentioned
confirmed character string to an unconfirmed state to the
above-mentioned character string edit control unit.

Advantages of the Invention

Because the character input device in accordance with the
present invention provides the function of deleting an
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unconfirmed inputted character which the user is currently
inputting, and the function of changing a confirmed char-
acter string to the unconfirmed state to the single correction
key, the character input device enables the user to carry out
a character input efficiently by using limited space without
requiring an excessive operation and arrangement of a new
key for reconversion. Further, because the character input
device holds the information on confirmed character strings
even after all the character strings have been confirmed, the
character input device enables the user to arbitrarily select a
character string which the user wants to correct at any time,
and re-edit only the portion.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a block diagram showing the structure of a
character input device in accordance with Embodiment 1;

FIG. 2 is a diagram showing an example of a key input
unit 1 and an input character string display unit 6 which are
displayed on a display screen in a character input device in
accordance with the present invention;

FIG. 3 is a flow chart explaining a process at a time when
a character string is inputted and a process at a time when
one of candidates predicted is selected in the character input
device in accordance with Embodiment 1;

FIG. 4 is a flow chart showing a process at a time when
a user corrects an inputted character string in the character
input device in accordance with Embodiment 1;

FIG. 5 is a diagram showing an example of an operation
at a time when a user inputs characters and an example of a
transition of a display screen in the character input device in
accordance with Embodiment 1;

FIG. 6 is a table showing an example of information
stored in a confirmed character string information storing
unit 5 in accordance with Embodiment 1;

FIG. 7 is a diagram showing an example of an operation
at a time when a user corrects characters and an example of
a transition of the display screen in the character input
device in accordance with Embodiment 1;

FIG. 8 is a diagram showing an example of an operation
at a time when a user inputs characters and an example of a
transition of a display screen in a character input device in
accordance with Embodiment 2;

FIG. 9 is a table showing an example of information
stored in a confirmed character string information storing
unit 5 in accordance with Embodiment 2;

FIG. 10 is a diagram showing an example of an operation
at a time when a user corrects characters and an example of
a transition of the display screen in the character input
device in accordance with Embodiment 2;

FIG. 11 is a diagram showing another example of the
operation at a time when a user inputs characters and the
operation at a time when a user corrects characters, and
another example of a transition of the display screen in the
character input device in accordance with Embodiment 2;

FIG. 12 is a diagram showing an example of an operation
at a time when a user inputs characters and an example of a
transition of a display screen in a character input device in
accordance with Embodiment 3;

FIG. 13 is a table showing an example of information
stored in a confirmed character string information storing
unit 5 in accordance with Embodiment 3;

FIG. 14 is a diagram showing an example of an operation
at a time when a user corrects characters and an example of
a transition of the display screen in the character input
device in accordance with Embodiment 3;
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FIG. 15 is a block diagram showing the structure of a
character input device in accordance with Embodiment 4;

FIG. 16 is a flow chart showing a process at a time when
a user corrects an inputted character string in the character
input device in accordance with Embodiment 4;

FIG. 17 is a diagram showing an example of an operation
at a time when a user corrects characters and an example of
a transition of a display screen when an initial setting in an
initial setting unit 14 is “characters inputted immediately
before confirmed” in the character input device in accor-
dance with Embodiment 4;

FIG. 18 is a diagram showing an example of an operation
at a time when a user corrects characters and another
example (when the character string is a mixture of Chinese
and kana characters) of a transition of the display screen
when the initial setting in the initial setting unit 14 is
“characters inputted immediately before confirmed” in the
character input device in accordance with Embodiment 4;

FIG. 19 is a diagram showing an example of an operation
at a time when a user corrects characters and another
example (when the character string is an English one) of a
transition of the display screen when the initial setting in the
initial setting unit 14 is “characters inputted immediately
before confirmed” in the character input device in accor-
dance with Embodiment 4;

FIG. 20 is a block diagram showing the structure of a
character input device in accordance with Embodiment 5;

FIG. 21 is a flow chart explaining a process of changing
a key name of a correction key 11 in the character input
device in accordance with Embodiment 5;

FIG. 22 is a flow chart explaining a process at a time when
a user selects a character string which he or she wants to
correct in a character input device in accordance with
Embodiment 6;

FIG. 23 is a diagram showing an operation transition at a
time when a user selects a character string which he or she
wants to correct in the character input device in accordance
with Embodiment 6;

FIG. 24 is a table showing an example of information
stored in a confirmed character string information storing
unit 5 in accordance with Embodiment 6;

FIG. 25 is a flow chart explaining a process at a time when
a user selects a character string which he or she wants to
correct in a character input device in accordance with
Embodiment 7,

FIG. 26 is a diagram showing an operation transition at a
time when a user selects a character string which he or she
wants to correct in the character input device in accordance
with Embodiment 7,

FIG. 27 is a block diagram showing the structure of a
character input device in accordance with Embodiment 8;

FIG. 28 is a flow chart explaining a process at a time when
a user corrects an inputted character string in the character
input device in accordance with Embodiment 8;

FIG. 29 is a block diagram showing the structure of a
character input device in accordance with Embodiment 9;
and

FIG. 30 is a flow chart explaining a process at a time when
a user corrects an inputted character string in the character
input device in accordance with Embodiment 9.

EMBODIMENTS OF THE INVENTION

Hereafter, the preferred embodiments of the present
invention will be explained in detail with reference to the
drawings.
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Embodiment 1

FIG. 1 is a block diagram showing the structure of a
character input device in Embodiment 1 of the present
invention. This character input device includes a key input
unit 1, a character string edit control unit 2, a character string
input processing unit 3, a character string prediction engine
unit 4, a confirmed character string information storing unit
5, an input character string display unit 6, and a character
string confirmed state determining unit 7. It is assumed
hereafter that this character input device is mounted in a car
navigation device. The character input device will be
explained by taking, as an example, a case in which a place
name, an address, a facility name, or the like is inputted to
the character input device.

The key input unit 1 has a plurality of keys for accepting
an input of characters and a command to edit a character
string. The character string prediction engine unit 4 predicts
a character string which a user probably wants to input
finally (a character string including an inputted character
string and subsequent characters) from a character string
which the user is inputting by using the key input unit 1. The
character string input processing unit 3 acquires candidates
for the character string predicted by the character string
prediction engine unit 4. The character string edit control
unit 2 controls an edit and confirmation of a character string
in response to a command from the key input unit 1. More
specifically, the character string edit control unit controls an
edit including an input, a deletion, an insertion, or the like
of a character string, and controls an edit and confirmation
of a candidate for the character string which is acquired by
the character string input processing unit 3. The input
character string display unit 6 displays a character string
edited by the character string edit control unit 2, ie., a
character string on which an input, a deletion, an insertion,
or the like is carried out by the key input unit 1, a candidate
for the character string which is acquired by the character
string input processing unit 3, or the like. When a character
string is selected and confirmed from the candidates
acquired by the character string input processing unit 3,
which are displayed on the input character string display unit
6, the character input device stores information on the
confirmed character string in the confirmed character string
information storing unit as information on a confirmed
character string. In this confirmed character string informa-
tion storing unit 5, the representation of the confirmed
character string, the phonetic information of the confirmed
character string, the characters inputted immediately before
the character string is confirmed, the start position of the
representation of the confirmed character string, the string
length of the representation of the confirmed character
string, information on the position of the phrase in which the
representation of the confirmed character string appears, and
so on are stored. Further, plural pieces of confirmed char-
acter string information can be stored in the confirmed
character string information storing unit 5. After that, the
confirmed character string information is held even after all
character strings are confirmed. The character string con-
firmed state determining unit 7 determines whether or not a
character string edited by the character string edit control
unit 2 is in a confirmed state (whether or not the character
string is a confirmed character string).

FIG. 2 is a diagram showing an example of the key input
unit 1 and the input character string display unit 6 displayed
on a display screen. The key input unit 1 includes a single
correction key 11, a plurality of character input keys 12, and
keys 13 for displaying a plurality of character string candi-
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dates. In this example, the correction key 11 included in the
key input unit 1 has a function of commanding a deletion of
a character and a function of changing a confirmed character
string to an unconfirmed state. The character input device
switches between these two functions of the correction key
according to the state of a character string which is deter-
mined by the character string confirmed state determining
unit 7. More specifically, when a character string is not in the
confirmed state (when the user is performing an input
operation and the inputted character string is still in the
unconfirmed state), the user is enabled to push down the
correction key 11 to cause the character input device to
output a command to delete a single character from the
inputted character string to the character string edit control
unit 2, and delete the single character displayed on the input
character string display unit 6 and currently being inputted
one by one. In contrast, when a character string is in the
confirmed state (when the character string is a confirmed
one), the user is enabled to push down the correction key 11
to cause the character input device to output a command to
change the confirmed character string to the unconfirmed
state to the character string edit control unit 2, so that the
confirmed character string already selected and confirmed,
and displayed on the input character string display unit 6 is
changed to the unconfirmed state. The meaning of the
present invention of “changing a confirmed character string
to the unconfirmed state” will be mentioned below in detail
with reference to drawings. Further, in the keys 13 for
displaying character string candidates in the key input unit
1, the candidates for character string which are predicted by
the character string prediction engine unit 4 are displayed,
and the user is enabled to select his or her desired character
string from the character string candidates.

Next, the operation of the character input device will be
explained. FIGS. 3 and 4 are flow charts explaining pro-
cesses carried out by the character input device in accor-
dance with Embodiment 1 of the present invention. First, a
process at a time when a character string is inputted will be
explained with reference to FIG. 3(a). When one of the
character input keys 12 included in the key input unit 1 is
pushed down (step ST100), the key input unit 1 provides a
command to input a character to the character string edit
control unit 2. The character string edit control unit 2
displays the character pushed down on the input character
string display unit 6 (step ST110), and sends this displayed
character string to the character string input processing unit
3. The character input processing unit 3 sends the character
string sent thereto to the character string prediction engine
unit 4, and the character string prediction engine unit 4
predicts a character string which the user probably wants to
input finally (a character string including the inputted char-
acter string and subsequent characters) to generate candi-
dates for the character string (step ST120). The character
string input processing unit 3 acquires the candidates for the
character string which are generated by the character string
prediction engine unit 4 (step ST130). The character string
edit control unit 2 displays the candidates for the character
string which are acquired by the character string input
processing unit 3 in the keys 13 included in the key input
unit 1 for displaying character string candidates (step
ST140).

Further, a process at a time when one of the candidates
predicted is selected will be explained with reference to FIG.
3(b). When one of the candidates displayed on the key 13 for
displaying character string candidates of the key input unit
1 is selected by the user (step ST200), the character string
edit control unit 2 displays the selected character string on
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the input character string display unit (step ST210), and
places the character string in the confirmed state (step
ST220). The character string input processing unit 3 then
stores the representation of the confirmed character string,
the phonetic information of the confirmed character string,
the characters inputted immediately before the character
string is confirmed, the start position of the representation of
the confirmed character string, the string length of the
representation of the confirmed character string, and the
position information of the phrase in which the representa-
tion of the confirmed character string appears in the con-
firmed character string information storing unit storing 5 as
information on the confirmed character string (step ST230).

Further, a process at a time when an inputted character
string is corrected will be explained with reference to FIG.
4. When the correction key 11 is pushed down (step ST300),
the character string edit control unit 2 acquires the informa-
tion on whether or not the character string is in the confirmed
state (whether or not the character string is a confirmed one)
from the character string confirmed state determining unit 7
(step ST310). When the character string is in the confirmed
state (when YES in step ST320), the character string edit
control unit 2 acquires the information on the confirmed
state from the confirmed character string information storing
unit 5 (step ST330). The character string edit control unit
then displays the phonetic information of the confirmed
character string (the reading of the confirmed character
string) from the information on the confirmed character
string which the character string edit control unit has
acquired on the input character string display unit 6 (step
ST340), and changes the confirmed character string to the
unconfirmed state (step ST350). After that, the character
string edit control unit sends the phonetic information to the
character string prediction engine unit 4, and the character
string prediction engine unit 4 newly generates predicted
candidates for the character string (step ST360). The char-
acter string input processing unit 3 acquires the candidates
for the character string which are generated by the character
string prediction engine unit 4 (step ST370). The character
string edit control unit 2 displays the candidates for the
character string which are acquired by the character string
input processing unit 3 in the keys 13 included in the key
input unit 1 for displaying character string candidates (step
ST380). In contrast, when the correction key 11 is pushed
down and the character string is in the unconfirmed state
(when NO in step ST320), the character string edit control
unit 2 deletes a single character from the character string in
the unconfirmed state displayed on the input character string
display unit 6 (step ST390), and carries out the same
character string prediction process (steps ST360 to S380) by
using the character string (still in the unconfirmed state)
from which the single character has been deleted.

FIG. 5 is a diagram showing an example of an operation
at a time when the user inputs characters and an example of
a transition of the display screen in the character input
device in accordance with Embodiment 1. When the user
pushes down character input keys 12 of the key input unit 1
to input a character string “&3# (touki)” (FIG. 5(a)), the
character string prediction engine unit 4 predicts a character
string including the character string “&3# (touki)” and
subsequent characters. The character string prediction

engine unit displays predicted candidates (e.g.,
“eszecer—s (toukyakudepa-t0)”, “e3F&3
(toukyou)”, “&3&& 3¢ (toukyouto)”, and

“&3&£3%% (toukyoueki)”) in the keys 13 for displaying
character string candidates, and enables the user to select his
or her desired character string from the displayed candidates
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(FIG. 5(a)). At this time, the inputted character string
“& 3% (touki)”is in the unconfirmed state. In order to notify
the user that the character string is in the unconfirmed state,
the character input device can display the character string in
such a way that its characters are “white on a black back-
ground,” for example (FIG. 5(a)). In this case, when the user
selects “&£5%£5& (toukyouto)” from the candidates dis-
played, for example, “& 5 # & 53 & (toukyouto)” is dis-
played on the input character string display unit 6, and the
displayed character string is placed in the confirmed state
(FIG. 5(b)). Also in this case, in order to notify the user that
the character string is in the confirmed state, the character
input device can display the character string in such a way
that its characters are “black on a white background,” for
example (FIG. 5(5)).

At this time, information on the confirmed character
string is stored in the confirmed character string information
storing unit 5, as shown in, for example, FIG. 6. In this

example, information including the representation
“& 3 & & 3 ¢ (toukyouto)” of the confirmed character
string, the phonetic information “& 3 % &5 &

(toukyouto)”, the characters “& 3 # (touki)” inputted imme-
diately before the character string is confirmed, the start
position “1” of the representation, the string length “6” of
the representation, and the phrase position “1” is stored as
the information on the confirmed character string
“&5%&5¢& (toukyouto)” through the operations shown in
FIGS. 5(a) and 5(b).

FIG. 7 is a diagram showing an example of an operation
at a time when the user corrects characters and an example
of a transition of the display screen in the character input
device in accordance with Embodiment 1. FIG. 7(a) shows
a state in which the character string “&53&&35& (tou-
kyouto)” is placed in the confirmed state through the opera-
tions shown in FIGS. 5(a) and 5(b). At this time, the
character input device predicts a character string further
following the confirmed character string “&3& &5 & (tou-
kyouto)” and acquires candidates for the character string
(e.g., “B&# < (chiyodaku)”’, “se 3 & 5 < (chuuouku)”,
“& & & {<(minatoku)”, and “LA Cw << (shinjukuku)”)
by using the character string input processing unit 3, and
displays the candidates in the keys 13 for displaying char-
acter string candidates (FIG. 7(a)). When the user wants to
correct the confirmed character string “&3%&£3& (tou-
kyouto)” to “&3 # x5 &Y (toukyoutoritsu)” and then
pushes down the correction key 11, the character input
device displays the previously-confirmed character string
“& 3 & &£ 5 & (toukyouto)” on the input character string
display unit 6 in a state in which the character string is
changed to the unconfirmed state (FIG. 7(5)). At this time,
the character input device predicts a character string includ-
ing the unconfirmed character string “&3#% &3 & (tou-
kyouto)” and subsequent characters by using the character
string prediction engine unit 4, and acquires candidates for
the character string (e.g., “&3#%&5¢& (toukyouto)” and
“&5% £3&Yo (toukyoutoritsu)”) by using the character
string input processing unit 3 to display the candidates in the
keys 13 for displaying character string candidates (FIG.
7(b)). When the user then selects “¢3#x3¢u> (toukyouto-
ritsu)” which is the character string which the user wants to
input from the beginning, the character input device displays
“&3%r3:Y> (toukyoutoritsu)” on the input character
string display unit 6 and places this character string in the
confirmed state (FIG. 7(c)). The character string prediction
engine unit 4 predicts a character string further following the
confirmed character string “&3#&35&y> (toukyouto-
ritsu),” and the character string input processing unit 3
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acquires candidates for the character string (e.g.,
“& L &MA (toshokan)”, “ULwoiA (bijutsukan)”, and
“U& I LA (byouin)”) to display the candidates in the keys
13 for displaying character string candidates (FIG. 7(c)).

Hereafter, the meaning of “changing the confirmed char-
acter string to the unconfirmed state” at a time of making a
transition from FIG. 7(a) to FIG. 7(b) will be explained in
detail. For example, it is assumed, as shown in FIG. 5(a), the
user inputs “¥5% (touki)” and then selects “&35%&£5
& (toukyouto)” from the displayed candidates, and “& 3 & &
3 & (toukyouto)” is displayed as the confirmed character
string (FIG. 5(5)). At this time, when the user pushes down
the correction key 11 to cause the character input device to
carry out a process of returning the confirmed character
string to the characters inputted immediately before the
character string is confirmed, i.e., when the user pushes
down the correction key 11 in the state shown in FIG. 5(4)
to cause the character input device to return the confirmed
character string to “&3# (touki)” in the unconfirmed state
(state shown in FIG. 5(a)) to display “&3# (touki),” this
process is expressed as “changing the confirmed character
string to the character string before the character string is
confirmed.” In contrast, changing the confirmed character
string “&35%&3 & (toukyouto)” to the unconfirmed state
and displaying this character string (state shown in FIG.
7(b)) in response to the user’s pushdown of the correction
key 11 in the state shown in FIG. 5(54), as shown in the
present invention, is expressed as “changing the confirmed
character string to the unconfirmed state.”

As mentioned above, in accordance with this Embodi-
ment 1, when the user has selected “&5%&£3¢& (tou-
kyouto)” erroneously to confirm this character string in a
state in which the user has inputted only “& 3% (touki)”, as
shown in, for example, FIG. 5 or 7, and then pushes down
the correction key 11, the character input device does not
return to the characters inputted immediately before the
character is confirmed (“& 5 & (touki)” in the unconfirmed
state), but carries out a process of changing the confirmed
character string “& 5% &5 & (toukyouto)” to the uncon-
firmed state. As a result, even though the user has inputted
only “& 3 & (touki)” actually, the character input device
assumes that “& 5% £ 5 & (toukyouto)” has been inputted
and enables the user to promptly select a character string
including “& 5 & & 5 & (toukyouto)” and subsequent
characters (e.g., “& 352 & 3 &Y 2 (toukyoutoritsu)”).
Therefore, the character input device enables the user to
carry out a character input efficiently.

As previously explained, because the character input
device in accordance with this Embodiment 1 provides the
function of deleting an unconfirmed inputted character
which the user is currently inputting, and the function of
changing a confirmed character string to the unconfirmed
state to the single correction key, the character input device
enables the user to carry out a character input efficiently by
using limited space without requiring an excessive operation
and arrangement of a new key for reconversion. Further,
because when the correction key is pushed down while a
character string which the user wants to correct is confirmed,
the character input device does not return to the characters
inputted immediately before the character string is con-
firmed, but changes the confirmed character string to the
unconfirmed state and then displays this character string, the
character input device enables the user to carry out an input
of characters following the character string efficiently.

Embodiment 2

In Embodiment 2 of the present invention, a case in which
each character string predicted as shown in Embodiment 1
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is a mixture of Chinese and kana characters is shown.
Because other structural components and operations are the
same as those shown in Embodiment 1, the explanation of
the other structural components and the operations will be
omitted hereafter. FIG. 8 is a diagram showing an example
of an operation at a time when a user inputs characters and
an example of a transition of a display screen in a character
input device in accordance with Embodiment 2 of the
present invention. Like in the examples shown in Embodi-
ment 1, when the user pushes down character input keys 12
of a key input unit 1 to input a character string
“& 5% (touki)” first (FIG. 8(a)), a character string predic-
tion engine unit 4 predicts a character string which includes
the character string “& 5 & (touki)” and subsequent char-
acters and which is a mixture of Chinese and kana charac-
ters. The character string prediction engine unit then dis-
plays predicted candidates for the mixture of Chinese and
kana characters (e.g., “% % ¥ /¢ — } (toukyakudepa-to)”,
“E ® (toukyou)”, “E R # (toukyouto)”, and
“H R ER (toukyoueki)”) in keys 13 for displaying character
string candidates, and enables the user to select his or her
desired character string from the displayed candidates (FIG.
8(a)). At this time, the inputted character string
“&3% (touki)” is in an unconfirmed state. When the user
selects “RE# (toukyouto)” from the candidates displayed,
for example, “R=# (toukyouto)” is displayed on an input
character string display unit 6, and the displayed character
string is placed in a confirmed state (FIG. 8(5)).

At this time, information on the confirmed character
string is stored in a confirmed character string information
storing unit 5, as shown in, for example, FIG. 9. In this
example, the information including the representation of the
confirmed character string “R&R# (toukyouto)”, the pho-
netic information “&3#x3¢& (toukyouto)”, the characters
“&3% (touki)” inputted immediately before the character
string is confirmed, the start position “1” of the representa-
tion, the string length “3” of the representation, and the
phrase position “1” is stored as the information on the
confirmed character string “®& (toukyou)” through the
operations shown in FIGS. 8(a) and 8(b).

FIG. 10 is a diagram showing an example of an operation
at a time when the user corrects characters and an example
of a transition of the display screen in the character input
device in accordance with Embodiment 2 of the present
invention. FIG. 10(a) shows a state in which the character
string “RE# (toukyouto)” is placed in the confirmed state
through the operations shown in FIGS. 8(a) and 8(b). At this
time, the character input device predicts a character string
further following the confirmed character string
“HE# (toukyouto)” and acquires candidates for the char-
acter string (e.g., “TREE (chiyodaku)”, “HRE (chuu-
ouku)”, “# B (minatoku)”, and “# & B (shinjukuku)”) by
using a character string input processing unit 3, and displays
the candidates in the keys 13 for displaying character string
candidates (FIG. 10(a)). When the user wants to correct the
confirmed character string “EZ# (toukyouto)” to
“ER#I (toukyoutoritsu)” and then pushes down a correc-
tion key 11, the character input device changes the previ-
ously-confirmed character string “R=# (toukyouto)” to its
phonetic information “&3#x3¢& (toukyouto)” and dis-
plays these characters on the input character string display
unit 6 in a state in which the character string is placed in the
unconfirmed state. More specifically, the character input
device changes the previously-confirmed character string
“HE#M (toukyouto)” to “&3# &35 & (toukyouto)” in the
unconfirmed state and these character are displayed (FIG.
10(b)). At this time, the character input device predicts a
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character string which includes the unconfirmed character
string “& 5 # & 5 & (toukyouto)” and subsequent characters
and which is a mixture of Chinese and kana characters by
using the character string prediction engine unit 4, and
acquires candidates for the character string (e.g.,
“Wm# (toukyouto)” and “EE#MIL (toukyoutoritsu)”) by
using the character string input processing unit 3 to display
the candidates in the keys 13 for displaying character string
candidates (FIG. 10(b)). When the user then selects “R=R
#|3z (toukyoutoritsu)” which is the character string which
the user wants to input from the beginning, the character
input device displays “®=#&3 (toukyoutoritsu)” on the
input character string display unit 6 and places this character
string in the confirmed state (FIG. 10(c)). The character
string prediction engine unit 4 predicts a character string
further following the confirmed character string
“RE#IL (toukyoutoritsu),” and the character string input
processing unit 3 acquires candidates for the character string
(e.g., “B & (toshokan)’, “%# ® (bijutsukan)”, and
“# B (byouin)”) to display the candidates in the keys 13 for
displaying character string candidates (FIG. 10(c)).
Further, FIG. 11 is a diagram showing another example of
the operation at a time when the user inputs characters and
the operation at a time when the user corrects characters, and
another example of a transition of the display screen in the
character input device in accordance with Embodiment 2 of
the present invention. When the user pushes down character
input keys 12 of the key input unit 1 to input a character
string “# At (oga)” first (FIG. 11(a)), the character string
prediction engine unit 4 predicts a character string which
includes the character string “# #* (oga)” and subsequent
characters and which is a mixture of Chinese and kana
characters. The character string prediction engine unit then
displays predicted candidates for the mixture of Chinese and
kana characters (e.g., “B B (oga)”, “BEW (ogashi)”,
“IMIl (ogawa)”, and “/B#E (ogawa)”) in the keys 13 for
displaying character string candidates, and enables the user
to select his or her desired character string from the dis-
played candidates (FIG. 11(a)). At this time, the inputted
character string “& #* (oga)” is in the unconfirmed state.
When the user then selects “/M & (ogawa)” from the can-
didates displayed, for example, “/bA (ogawa)” is displayed
on the input character string display unit 6, and the displayed
character string is placed in the confirmed state (FIG. 11(5)).
At this time, the character input device predicts a character
string further following the confirmed character string
“ipF (ogawa)” and acquires candidates for the character
string (e.g., “#& (doori)” and “HT (chou)”) by using the
character string input processing unit 3, and displays the
candidates in the keys 13 for displaying character string
candidates (FIG. 11(a)). When the user wants to correct the
confirmed character string “/MA (ogawa)” to “/Mil
(ogawa)”, such as when the user has erroneously selected
“ipA (ogawa)” even though he or she really wants to select
“iMIl (ogawa)”, not “/MA (ogawa)”, and then pushes down
the correction key 11, the character input device changes the
previously-confirmed character string “/M (ogawa)” to the
characters “# A4 (ogawa)” in the unconfirmed state and
displays these characters on the input character string dis-
play unit 6 (FIG. 11(c)). At this time, the character input
device predicts a character string which includes the uncon-
firmed inputted character string “# # 4> (ogawa)” and sub-
sequent characters and which is a mixture of Chinese and
kana characters by using the character string prediction
engine unit 4, and acquires candidates for the character
string (e.g., “Mil (ogawa)”, “/pMAl (ogawa)”,
“BJIl (ogawa)” and “#JIl (ogawa)”) by using the character
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string input processing unit 3 to display the candidates in the
keys 13 for displaying character string candidates (FIG.
11(c)).

When there are many different Chinese character string
candidates having the same sound, and the user wants to
reselect a different Chinese character string having the same
sound, the character input device in accordance with this
Embodiment 2 enables the user to simply push down the
correction key 11 to cause the character input device to
promptly display different Chinese character string candi-
dates having the same sound in the keys 13 for displaying
character string candidates. Therefore, the user can promptly
reselect the character string which he or she wants to input
from the beginning and save the time of inputting characters,
so that the user can search for a place name and a facility
name efficiently. When the user then selects “/IMIl (ogawa)”
which is the character string which the user wants to input
from the beginning, the character input device displays
“/pMil (ogawa)” on the input character string display unit 6
and places this character string in the confirmed state (FIG.
11(d)). The character string prediction engine unit 4 predicts
a character string further following the confirmed character
string “ZMil (ogawa),” and the character string input pro-
cessing unit 3 acquires candidates for the character string
(e.g., “BT (machi)” and “#f (mura)”) to display the candi-
dates in the keys 13 for displaying character string candi-
dates (FIG. 11(d)).

As mentioned above, in accordance with this Embodi-
ment 2, when the user has erroneously selected
“Hm# (toukyouto)” to confirm this character string in a
state in which the user has inputted only “& 3 & (touki)”, as
shown in, for example, FIGS. 8 and 10, and then pushes
down the correction key 11, the character input device does
not return to the characters inputted immediately before the
character is confirmed, but carries out a process of changing
the confirmed character string “H&E#E (toukyouto)” to
“& 5% &3 & (toukyouto)” in the unconfirmed state. As a
result, even though the wuser has inputted only
“& 3 & (touki)” actually, the character input device assumes
that “& 5% £ 5 & toukyouto” has been inputted and
enables the user to promptly select a character string which
includes “& 5% £ 5 & (toukyouto)” and subsequent char-
acters and which is a mixture of Chinese and kana characters
(e.g., “ERHZIL (toukyoutoritsu)”). Therefore, the charac-
ter input device enables the user to carry out a character
input efficiently. Further, when erroneously selecting and
confirming “/NA] (ogawa)” in a state in which the user has
inputted only “# 4t (oga)”, as shown in, for example, FIG.
11, the user is enabled to simply push down the correction
key 11 to cause the character input device to change the
confirmed  character  string  “shjg (ogawa)”  to
“Bhth (ogawa)” in the unconfirmed state and promptly
reselect “/j\J|| (ogawa)” which is a different place name
having the same sound. Therefore, there is provided another
advantage of making it possible for the user to save the time
of inputting characters and search for a place name and a
facility name efficiently.

As previously explained, because the character input
device in accordance with this Embodiment 2 provides the
function of deleting an inputted character and the function of
changing a confirmed character string to the unconfirmed
state to the single correction key, like that in accordance with
Embodiment 1, the character input device enables the user
to carry out a character input efficiently by using limited
space without requiring an excessive operation and arrange-
ment of a new key for reconversion. Further, because when
the correction key is pushed down while a character string
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which the user wants to correct is confirmed, the character
input device does not return to the characters inputted
immediately before the character string is confirmed, but
changes the confirmed character string to the unconfirmed
state and then displays this character string, the character
input device enables the user to carry out an input of
characters following the character string efficiently.

Embodiment 3

In Embodiment 3 of the present invention, the language
used is English in the character input device in accordance
with Embodiment 1. Because the other structural compo-
nents and operations are the same as those of the character
input device in accordance with Embodiment 1, the expla-
nation of the other structural components and the operations
will be omitted hereafter. FIG. 12 is a diagram showing an
example of an operation at a time when a user inputs
characters and an example of a transition of a display screen
in a character input device in accordance with Embodiment
3 of the present invention. When the user pushes down
character input keys 12 of a key input unit 1 to input a
character string “SAN” first (FIG. 12(a)), a character string
prediction engine unit 4 predicts a character string including
the character string “SAN” and subsequent characters. The
character string prediction engine unit displays predicted
English candidates (e.g., “SAN JOSE”, “SAN FRAN-
CISCO”, and “SAN FRANCISCO HOTEL”) in keys 13 for
displaying character string candidates, and enables the user
to select his or her desired character string from the dis-
played candidates (FIG. 12(a)). At this time, the inputted
character string “SAN” is in an unconfirmed state. In this
case, when the user selects “SAN FRANCISCO” from the
candidates displayed, for example, “SAN FRANCISCO” is
displayed on an input character string display unit 6, and the
displayed character string is placed in a confirmed state
(FIG. 12(b)).

At this time, information on the confirmed character
string is stored in a confirmed character string information
storing unit 5, as shown in, for example, FIG. 13. In this
example, information including the representation “SAN
FRANCISCO” of the confirmed character string, the pho-
netic information “SAN FRANCISCO”, the characters
“SAN” inputted immediately before the character string is
confirmed, the start position “1” of the representation, the
string length “13” of the representation, and the phrase
position “1” is stored as the information on the confirmed
character string “SAN FRANCISCO” through the opera-
tions shown in FIGS. 12(a) and 12(4).

FIG. 14 is a diagram showing an example of an operation
at a time when the user corrects characters and an example
of a transition of the display screen in the character input
device in accordance with Embodiment 3 of the present
invention. FIG. 14(a) shows a state in which the character
string “SAN FRANCISCO” is placed in the confirmed state
through the operations shown in FIGS. 12(a) and 12(b). At
this time, the character input device predicts a character
string further following the confirmed character string “SAN
FRANCISCO” and acquires candidates for the character
string (e.g., “AIRPORT” and “LIBRARY”) by using a
character string input processing unit 3, and displays the
candidates in the keys 13 for displaying character string
candidates (FIG. 14(a)). When the user wants to correct the
confirmed character string “SAN FRANCISCO” to “SAN
FRANCISCO HOTEL” and then pushes down a correction
key 11, the character input device displays the previously-
confirmed character string “SAN FRANCISCO” on the
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input character string display unit 6 in a state in which the
character string is changed to the unconfirmed state (FIG.
14(b)). At this time, the character input device predicts a
character string including the unconfirmed character string
“SAN FRANCISCO” and subsequent characters by using
the character string prediction engine unit 4, and acquires
candidates for the character string (e.g., “SAN FRAN-
CISCO” and “SAN FRANCISCO HOTEL”) by using the
character string input processing unit 3 to display the
candidates in the keys 13 for displaying character string
candidates (FIG. 14(5)). When the user then selects “SAN
FRANCISCO HOTEL” which is the character string which
the user wants to input from the beginning, the character
input device displays “SAN FRANCISCO HOTEL” on the
input character string display unit 6 and places this character
string in the confirmed state (FIG. 14(c)). The character
string prediction engine unit 4 predicts a character string
further following the confirmed character string “SAN
FRANCISCO HOTEL,” and the character string input pro-
cessing unit 3 acquires candidates for the character string
(e.g., hotel names which are expressed by “ocoo” and “xxx”
in the example shown in FIG. 14) to display the candidates
in the keys 13 for displaying character string candidates
(FIG. 14(¢)).

As mentioned above, in accordance with this Embodi-
ment 3, when the user has erroncously selected “SAN
FRANCISCO?” to confirm this character string in a state in
which the user has inputted only “SAN”, as shown in, for
example, FIGS. 12 and 14, and then pushes down the
correction key 11, the character input device does not return
to the characters inputted immediately before the character
is confirmed (“SAN” in the unconfirmed state), but carries
out a process of changing the confirmed character string
“SAN FRANCISCO” to the unconfirmed state. As a result,
even though the user has inputted only “SAN” actually, the
character input device assumes that “SAN FRANCISCO”
has been inputted and enables the user to promptly select a
character string including “SAN FRANCISCO” and subse-
quent characters (e.g., “SAN FRANCISCO HOTEL”).
Therefore, the character input device enables the user to
carry out a character input efficiently.

As previously explained, because the character input
device in accordance with this Embodiment 3 provides the
function of deleting an unconfirmed inputted character
which the user is currently inputting, and the function of
changing a confirmed character string to the unconfirmed
state to the single correction key, like those in accordance
with Embodiments 1 and 2, the character input device
enables the user to carry out a character input efficiently by
using limited space without requiring an excessive operation
and arrangement of a new key for reconversion. Further,
because when the correction key is pushed down while a
character string which the user wants to correct is confirmed,
the character input device does not return to the characters
inputted immediately before the character string is con-
firmed, but changes the confirmed character string to the
unconfirmed state and then displays this character string, the
character input device enables the user to carry out an input
of characters following the character string efficiently.

Embodiment 4

FIG. 15 is a block diagram showing the structure of a
character input device in accordance with Embodiment 4 of
the present invention. In this figure, an initial setting unit 14
is added to the components shown in the block diagram
showing the structure of the character input device in



US 9,465,517 B2

15

accordance with any one of Embodiments 1 to 3. This initial
setting unit 14 provides a setting to, when an inputted
character string is in a confirmed state, issue a command to
change the confirmed character string to an unconfirmed
state, as shown in Embodiments 1 to 3, or issue, instead of
this command, a command to change the confirmed char-
acter string to the character string inputted before the
character string is confirmed when a correction key 11 is
pushed down. Because the other structural components of
the character input device are the same as those in accor-
dance with Embodiment 1, the explanation of the other
structural components will be omitted hereafter.

Next, the operation of the character input device will be
explained. FIG. 16 is a flow chart explaining a process of
correcting an inputted character string in the character input
device in accordance with Embodiment 4 of the present
invention. In this Embodiment 4, because the flow chart of
FIG. 4 shown in Embodiment 1 is simply replaced by the
flow chart of FIG. 16 and other processes (a process at a time
when a user inputs characters and a process at a time when
the user selects one of predicted candidates) are the same as
those shown in Embodiment 1 (FIG. 3), the explanation of
the other processes will be omitted hereafter. Further,
because an example of an operation at a time when the user
inputs characters and an example of a transition of a display
screen in the character input device in accordance with
Embodiment 4 of the present invention are the same as those
shown in Embodiment 1, the explanation of the examples
will be omitted hereafter.

In this case, the initial setting unit 14 provides a setting to
select either “confirmed character string” (default) or “char-
acters inputted immediately before confirmed.” When the
correction key 11 is pushed down while the inputted char-
acter string is in the confirmed state (when YES in step
ST320), a character string edit control unit 2 changes the
confirmed character string to the unconfirmed state, as
shown in Embodiments 1 to 3 (steps ST330 to ST350) when
the initial setting of this initial setting unit 14 is “confirmed
character string” (default) (when YES in step ST400). In
contrast, when the initial setting is “characters inputted
immediately before confirmed” (when NO in step ST400),
and the user then pushes down the correction key 11, the
character input device issues the command to change the
confirmed character string to the character string inputted
before the character string is confirmed, instead of the
command to change the confirmed character string to the
unconfirmed state, to a character string edit control unit 2, so
that the character string edit control unit 2 changes the
confirmed character string to the characters immediately
before the character string is confirmed (unconfirmed state)
(steps ST410 and ST350).

FIG. 17 is a diagram showing an example of an operation
at a time when the user corrects characters and an example
of a transition of the display screen when the initial setting
in the initial setting unit 14 is “characters inputted imme-
diately before confirmed” (when NO in step ST400) in the
character input device in accordance with Embodiment 4 of
the present invention. FIG. 17(a) shows a state in which a
character string “& 5 & x 5 & (toukyouto)” is placed in the
confirmed state through the operations shown in FIGS. 5(a)
and 5(b) in Embodiment 1. When the user wants to correct
the confirmed character string “&£3#x3& (toukyouto)” to
“&3 & & 3 & Yo (toukyoutoritsu)” and then pushes down
the correction key 11, the character input device displays
“& 3% (touki)” (refer to FIGS. 5(a) and 6), which is the
characters inputted immediately before the character string
“&3&&5& (toukyouto)” is confirmed, on an input charac-
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ter string display unit 6 with “& 5 & (touki)” being in the
unconfirmed state (FIG. 17(5)). At this time, because “&
3%£3&Y (toukyoutoritsu)” is not displayed in keys 13
for displaying character string candidates, when the user
inputs “&3 (you)” by using character input keys 12, the
character input device displays “& 3 # + 3 (toukyou)” on the
input character string display unit 6 with “&3 &3 (tou-
kyou)” being in the unconfirmed state (FIG. 17(c)). At this
time, the character input device predicts a character string
including the unconfirmed character string “ & 3 # & 3 (tou-
kyou)” and subsequent characters by using a character string
prediction engine unit 4, and acquires candidates for the
character string (e.g., “&3#%&3 (toukyouw)”, “&3&&3
& (toukyouto)”, “esxs32% (toukyoueki)”, and
“&3z&£5& Y2 (toukyoutoritsu)”) by using a character
string input processing unit 3 to display the candidates in the
keys 13 for displaying character string candidates (FIG.
17(c)). When the user then selects “t3#x3¢4> (toukyou-
toritsu)” which is the character string which the user wants
to input from the beginning, the character input device
displays “ &3#%x3 &y (toukyoutoritsu)” on the input char-
acter string display unit 6 and places this character string in
the confirmed state (FIG. 17(d)).

In this case, although an operation of additionally input-
ting two characters “«3 (you)” is added in order to switch
from the state shown in FIG. 17(b) to the state shown in FIG.
17(¢) as compared with the case (FIG. 7 of Embodiment 1)
in which the initial setting in the initial setting unit 14 is
“confirmed character string,” when the user wants to select
“e3secTE—t (toukyakudepa-t0)”, but erroneously selects
“&3%£3¢& (toukyouto),” for example, an operation of
deleting three characters “& 3 & (youto)” in the state shown
in FIG. 7(b) is needed in the case of using the character input
device in accordance with Embodiment 1 (FIG. 7). In
contrast with this, the character input device in accordance
with this Embodiment 4 enables the user to promptly select
“ri3zecTE—¢ (toukyakudepa-to)” in the state shown in
FIG. 17(b) and save the time of inputting characters, and
cause the character input device to carry out reconversion
efficiently.

FIG. 18 is a diagram showing an example of an operation
at a time when the user corrects characters and another
example (when the character string is a mixture of Chinese
and kana characters) of a transition of the display screen
when the initial setting in the initial setting unit 14 is
“characters inputted immediately before confirmed” (when
NO in step ST400) in the character input device in accor-
dance with Embodiment 4 of the present invention. FIG.
18(a) shows a state in which the character string
“mE# (toukyouto)” is placed in the confirmed state through
the operations shown in FIGS. 8(a) and 8() in Embodiment
2. When the user wants to correct the confirmed character
string “®=E# (toukyouto)” to “®Em#&i (toukyoutoritsu)”
and then pushes down the correction key 11, the character
input device displays “& 3 & (touki)” (refer to FIGS. 8(a)
and 9), which is the characters inputted immediately before
the character string “s=# (toukyouto)” is confirmed, on the
input character string display unit 6 with “&3#% (touki)”
being in the unconfirmed state (FIG. 18(5)). At this time,
because “R E#iL (toukyoutoritsu)” is not displayed in the
keys 13 for displaying character string candidates, when the
user inputs “& 3 (you)” by using the character input keys
12, the character input device displays “&3& &3 (toukyou)”
on the input character string display unit 6 with
“&3%&3 (toukyou)” being in the unconfirmed state (FIG.
18(c)). At this time, the character input device predicts a
character string which includes the unconfirmed character
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string “&3# x5 (toukyou)” and subsequent characters and
which is a mixture of Chinese and kana characters by using
the character string prediction engine unit 4, and acquires
candidates for the character string (e.g., “®® (toukyou)”,
“HE# (toukyouto)”, “EERR (toukyoueki)”, and
“mmE#IL (toukyoutoritsu)”) by using the character string
input processing unit 3 to display the candidates in the keys
13 for displaying character string candidates (FIG. 18(c)).
When the user then selects “HEm#i (toukyoutoritsu)”
which is the character string which the user wants to input
from the beginning, the character input device displays
“Em# i (toukyoutoritsu)” on the input character string
display unit 6 and places this character string in the con-
firmed state (FIG. 17(d)).

In this case, although an operation of additionally input-
ting two characters “& 35 (you)” is added in order to switch
from the state shown in FIG. 18() to the state shown in FIG.
18(c) as compared with the case (FIG. 10 shown in Embodi-
ment 2) in which the initial setting in the initial setting unit
14 is “confirmed character string,” when the user wants to
select “®&ET/{—k (toukyakudepa-to)”, but erroneously
selects “®mm# (toukyouto),” for example, an operation of
deleting three characters “& 3 & (youto)” in the state shown
in FIG. 10(5) is needed in the case of using the character
input device in accordance with Embodiment 2 (FIG. 10). In
contrast with this, the character input device in accordance
with this Embodiment 4 enables the user to promptly select
“®ET/— b (toukyakudepa-to)” in the state shown in FIG.
18(b) and save the time of inputting characters, and cause
the character input device to carry out reconversion effi-
ciently.

FIG. 19 is a diagram showing an example of an operation
at a time when the user corrects characters and another
example (when the character string is an English one) of a
transition of the display screen when the initial setting in the
initial setting unit 14 is “characters inputted immediately
before confirmed” (when NO in step ST400) in the character
input device in accordance with Embodiment 4. FIG. 18(a)
shows a state in which the character string “SAN FRAN-
CISCO” is placed in the confirmed state through the opera-
tions shown in FIGS. 12(a) and 12(b) in Embodiment 3.
When the user wants to correct the confirmed character
string “SAN FRANCISCO” to “SAN FRANCISCO
HOTEL” and then pushes down the correction key 11, the
character input device displays “SAN” (refer to FIGS. 12(a)
and 13), which is the characters inputted immediately before
the character string “SAN FRANCISCO” is confirmed, on
the input character string display unit 6 with “SAN” being
in the unconfirmed state (FIG. 19(b)). At this time, because
“SAN FRANCISCO HOTEL” is displayed in the keys 13
for displaying character string candidates, the character
input device enables the user to promptly select “SAN
FRANCISCO HOTEL” from the displayed candidates, and,
when “SAN FRANCISCO HOTEL” is selected, displays
“SAN FRANCISCO HOTEL” on the input character string
display unit 6 and places this character string in the con-
firmed state (FIG. 19(¢)).

In this case, as compared with the case (FIG. 14 shown in
Embodiment 3) in which the initial setting in the initial
setting unit 14 is “confirmed character string,” while the
character string displayed on the input character string
display unit 6 differs from the character strings displayed in
the keys 13 for displaying character string candidates (the
transition of the screen differs between in the case of FIG.
14(b) and in the case of FIG. 19(5)), the user is enabled to
simply push down the correction key 11 to promptly select
“SAN FRANCISCO HOTEL” which the user wants to
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select from the beginning in either of the cases. Therefore,
the character input device in accordance with this embodi-
ment enables the user to save the time of inputting charac-
ters, and can carry out reconversion efficiently.

As mentioned above, because by providing a setting to
switch to either of the following two states: “confirmed
character string” (default) and “characters inputted imme-
diately before confirmed” by using the initial setting unit 14
when the user corrects the confirmed character string by
using the correction key 11, the character input device in
accordance with this Embodiment 4 can provide a setting to
issue the command to change the confirmed character string
to the unconfirmed state, as shown in Embodiments 1 to 3
(FIGS. 7, 10, and 14), or issue, instead of this command, the
command to change the confirmed character string to the
character string inputted before the character string is con-
firmed, as shown in FIGS. 17, 18, and 19, according to the
user’s needs, the character input device enables the user to
carry out an input of characters more efficiently. The char-
acter input device can be constructed in such a way as to
enable the user to set the initial setting to the initial setting
unit 14 by performing a certain setup by pushing down
certain keys, such as a combination of a character input key
and the correction key, or by operating a hard switch or the
like. When there is key space in the display screen, the
character input device can be constructed in such a way as
to provide any means, such as an initial setting key, for
enabling the user to set the initial setting to the initial setting
unit 14.

As previously explained, because the character input
device in accordance with this Embodiment 4 provides the
function of deleting an unconfirmed inputted character
which the user is currently inputting, and the function of
issuing the command to change the confirmed character
string to the unconfirmed state, or issuing, instead of this
command, the command to change the confirmed character
string to the character string inputted before the character
string is confirmed to the single correction key, the character
input device enables the user to carry out a character input
efficiently by using limited space without requiring arrange-
ment of a new key for reconversion. Further, because the
character input device can set up a process to be performed
after the correction key is pushed down when a character
string which the user wants to correct is confirmed according
to the user’s needs, the user can carry out an input of
characters more efficiently.

Embodiment 5

FIG. 20 is a block diagram showing the structure of a
character input device in accordance with Embodiment 5 of
the present invention. In the character input device, a key
name changing unit 8 is added to the structural components
in accordance with Embodiment 1 (FIG. 1). Because the
other structural components of the character input device are
the same as those in accordance with Embodiment 1, the
explanation of the other structural components will be
omitted hereafter. When a character string displayed on an
input character string display unit 6 is in a confirmed state,
the key name changing unit 8 changes a display of a
correction key 11 to, for example, “Change” or “Return.” In
contrast, when the character string is in an unconfirmed
state, the key name changing unit changes the display of the
correction key to, for example, “Correct” or “Delete.” In this
example, because the key name changing unit does not have
to change the display of the correction key 11 when chang-
ing the display of the correction key 11 to “Correct”, the key
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name changing unit has only to change the display of the
correction key 11 only when the character string is in the
confirmed state.

Next, the operation of the character input device will be
explained. FIG. 21 is a flow chart explaining the process of
changing the key name of the correction key 11 in the
character input device in accordance with Embodiment 5 of
the present invention. Although a process at a time when a
character string is inputted and a process of correcting an
inputted character string in accordance with this Embodi-
ment are the same as those in accordance with Embodiment
1 (FIGS. 3 and. 4), the process shown in the flow chart of
FIG. 21 is carried out in parallel to the processes. First, when
one key of a key input unit 1 is pushed down (step ST500),
the key name changing unit 8 acquires information on the
confirmed state of the character string from a character
string confirmed state determining unit 7 (step ST510).
Then, when the input state (the confirmed state of the
character string) changes from that at the time of a previous
key pushdown (when YES in step ST520), and the current
input state is the confirmed state (when YES in step ST530),
the key name changing unit changes the name of the
correction key 11 to “Return” (step ST540). In contrast,
when the input state (the confirmed state of the character
string) changes from that at the time of a previous key
pushdown (when YES in step ST520), and the current input
state is the unconfirmed state (when NO in step ST530), the
key name changing unit changes the name of the correction
key 11 to “Delete” (step ST550). Further, when the input
state (the confirmed state of the character string) does not
change from that at the time of a previous key pushdown
(when NO in step ST520), the key name changing unit does
nothing. The new name of the correction key 11 to which the
key name changing unit changes the old name in step ST540
can be “Change” or “Reconvert,” instead of “Return,” and
can be “Back” or the like in the case of English.

As mentioned above, because the character input device
in accordance with this Embodiment 5 can display the
descriptions of the process at a time of pushdown, showing
what kind of process will be carried out when the user
pushes down the correction key, by using the key name, the
character input device can prevent the user from performing
an erroneous operation.

Embodiment 6

A character input device in accordance with Embodiment
6 of the present invention is constructed in such a way as to
enable a user to select a character string which the user
wants to correct when a plurality of confirmed character
strings are displayed on an input character string display unit
6. Because the other structural components of the character
input device are the same as those in accordance with
Embodiment 1, the explanation of the other structural com-
ponents will be omitted hereafter. The input character string
display unit 6 in accordance with this Embodiment 6 is
constructed in such a way as to, when the user touches a
character displayed, transmit information on the position of
the character within a character string displayed to a char-
acter string edit control unit 2. Further, the character string
edit control unit 2 is constructed in such a way as to highlight
the character string selected by the user by, for example,
focusing on the character string, and display the highlighted
character string on the input character string display unit 6.

Next, the operation of the character input device will be
explained. FIGS. 22 and 23 are flow charts showing a
process which is performed when the user selects a character
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string which he or she wants to correct, and a diagram
showing an operation transition at that time. In this embodi-
ment, it is assumed that the user inputs the following
character strings: “®Ex# (toukyouto)”, “FHREE (chiyo-
daku)”, “g&»8 (kasumigaseki)”, and “—T8 (icchoume)” in
this order, and all the character strings are in a confirmed
state (FIG. 23(a)). The descriptions of confirmed character
string information stored in a confirmed character string
information storing unit 5 at this time are shown in FIG. 24.
In this example, a representation “®x# (toukyouto)”. pho-
netic information “& 3 # & 3 & (toukyouto)”, inputted char-
acters “&3# (touki)” inputted immediately before the char-
acter string is confirmed, the start position “1” of the
representation, the string length “3” of the representation,
and the phrase position “1”, as information on the confirmed
character string “®=m# (toukyouto)”, a representation “F
# @ B (chiyodaku)”, phonetic information
“% & 2 < (chiyodaku)”, inputted characters
“%6 & (chiyo)” inputted immediately before the character
string is confirmed, the start position “4” of the representa-
tion, the string length “4” of the representation, and the
phrase position “2”, as information on the confirmed char-
acter string “F & BE (chiyodaku)”’, a representation
“&H B (kasumigaseki)”, phonetic information
“tyHsEE (kasumigaseki)”, inputted characters
“#¥# (kasumi)” inputted immediately before the character
string is confirmed, the start position “8” of the representa-
tion, the string length “3” of the representation, and the
phrase position “3”, as information on the confirmed char-

acter string &4 (kasumigaseki)’, a representation
“—T B (icchoume)”, phonetic information
“0o 5 & 38 (icchoume)”, inputted characters

“Lo5 & (iccho)” inputted immediately before the character
string is confirmed, the start position “11” of the represen-
tation, the string length “3” of the representation, and the
phrase position “4”, as information on the confirmed char-
acter string “— T B (icchoume)”, are stored as pieces of
already-inputted and confirmed character string information.
It is assumed that the user wants to correct the inputted
character string “BE#FTH# sgms®—-TE (toukyou-
tochiyodakukasumigasekiicchoume)” to  “ ®Zm#FHER
XBEf—TA (toukyoutochiyodakunagatachouicchoume).”
First, the user is enabled to select one of the characters
included in the confirmed character string which he or she
wants to correct (step ST600). In this example, because the
user wants to correct the confirmed character string
“@A® (kasumigaseki)”, it is assumed that the user selects
the character position of “#% (ga)” by, for example, touching
a point close to the center of the character string “ZB (ka-
sumigaseki)” (FIG. 23(a)). The input character string dis-
play unit 6 transmits the position information on the selected
character within the confirmed character string displayed to
the character string edit control unit 2 (step ST610). In this
case, because “#% (ga)” is the ninth character within the
inputted character string “ER#BFHRHE KEHFBE—TAH (tou-
kyoutochiyodakukasumigasekiicchoume)”, “9” is transmit-
ted as the character position information. The character
string edit control unit 2 acquires the first confirmed char-
acter string information from the confirmed character string
information storing unit 5 (step ST620), and determines
whether or not the value of the position transmitted thereto
is equal to or greater than that of the start position of the
confirmed character string and is equal to or less than that of
the end position of the confirmed character string (step
ST630). When the value of the transmitted position is equal
to or greater than that of the start position of the confirmed
character string and is equal to or less than that of the end
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position of the confirmed character string (when YES in step
ST630), the character string edit control unit 2 highlights
and displays the confirmed character string on the input
character string display unit 6 (step ST640). In contrast,
when the value of the transmitted position is not equal to or
greater than that of the start position of the confirmed
character string and is not equal to or less than that of the end
position of the confirmed character string (when NO in step
ST630), the character string edit control unit acquires the
next confirmed character string information from the con-
firmed character string information storing unit 5 (step
ST620).

In this example, the character string edit control unit, in
step ST620, acquires the information on “® = # (tou-
kyouto)” shown in FIG. 24 first. Because the start position
of this character string is “1” and the end position of the
character string is “3”, the character string does not include
the character “#% (ga)” having the character position infor-
mation “9.” Therefore, the character string edit control unit
then acquires the information on “F#BE E (chiyodaku).”
Because the start position of this character string is “4” and
the end position of the character string is “7”, the character
string does not include the character “A% (ga)” having the
character position information “9.” Therefore, the character
string edit control unit further acquires the information on “
BB (kasumigaseki).” Because the start position of this
character string is “8” and the end position of the character
string is “10”, the character string determines that the
character string includes the character “#% (ga)” having the
character position information “9.” Therefore, the character
input device highlights “ &#B (kasumigaseki)” on the input
character string display unit 6 by focusing on this character
string (FIG. 23(5)). As a method of highlighting the char-
acter string, the character input device can change the color
of the character string, for example, instead of focusing on
the character string as shown in FIG. 23(b). When the user
then pushes down a correction key 11 in this state, the
character input device changes the display of the selected
confirmed character string from “& # 8 (kasumigaseki)”
to “mFaste & (kasumigaseki)” and then places this char-
acter string in an unconfirmed state (FIG. 23(c)). Because
the character input device can carry out a subsequent process
of correcting the character string by simply using the method
according to either one of Embodiments 1 to 4, the expla-
nation of the process will be omitted hereafter.

In this embodiment, for the sake of clarity in explanation,
the case in which a plurality of character strings are con-
firmed is explained. Further, the present embodiment can
also be applied to even a case in which one character string
is confirmed, as shown in the examples of the operations in
accordance with Embodiments 1 to 4.

As mentioned above, because when one or more character
strings are confirmed, the character input device in accor-
dance with this Embodiment 6 holds all the information on
the confirmed character strings even after all the character
strings have been confirmed, the character input device
enables the user to arbitrarily select a character string which
the user wants to correct at anytime, and re-edit only the
portion.

Embodiment 7

A character input device in accordance with Embodiment
7 of the present invention is constructed in such a way as to,
when a plurality of confirmed character strings are displayed
on an input character string display unit 6, enable a user to
select a character string which the user wants to correct by
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using confirmed character string selection keys 15. More
specifically, in the character input device in accordance with
this Embodiment 7, the confirmed character string selection
keys 15 are added as keys included in a key input unit 1. For
example, these confirmed character string selection keys 15
are displayed as “«<”" and “—", as shown in FIG. 26(a), and,
when the user pushes down “<—”, the character input device
selects the confirmed character string in the phrase located
immediately before the confirmed character string currently
being selected. Further, when the user pushes down “—”, the
character input device selects the confirmed character string
in the phrase located immediately after the confirmed char-
acter string currently being selected. More specifically, the
character input device enables the user to select the con-
firmed character string which the user wants to correct by
pushing down the confirmed character string selection keys
15. Because the other structural components of the character
input device are the same as those in accordance with
Embodiment 1, the explanation of the other structural com-
ponents will be omitted hereafter. In the character input
device in accordance with this Embodiment 7, when the user
pushes down the confirmed character string selection keys
15 to select a character string, the input character string
display unit 6 transmits information on the position of the
phrase of the selected character string within the character
strings currently being displayed to a character string edit
control unit 2. Further, the character string edit control unit
2 is constructed in such a way as to highlight the character
string selected by the user by, for example, focusing on the
character string, and display the highlighted character string
on the input character string display unit 6, like that in
accordance with Embodiment 6.

Next, the operation of the character input device will be
explained. FIGS. 22 and 23 are flow charts showing a
process which is performed when the user selects a character
string which he or she wants to correct by using the
confirmed character string selection keys 15, and a diagram
showing an operation transition at that time. Also in this
embodiment, it is assumed that the user inputs the following
character strings: “® = # (toukyouto)”, “F f&t B E (chi-
yodaku)”, “&A'® (kasumigaseki)”, and “—TE (ic-
choume)” in this order, and all the character strings are in a
confirmed state (FIG. 26(a)), like in the case of Embodiment
6. Because the descriptions of confirmed character string
information stored in a confirmed character string informa-
tion storing unit 5 at this time are the same as those shown
in FIG. 24 explained in Embodiment 6, the explanation of
the descriptions will be omitted hereafter.

It is assumed that the user wants to correct the inputted
character strings “® &= # ¥ # mzmwrm—T8 (toukyoutochi-
yodakukasumigasekiicchoume)” to “HESFTRER
AEE—TE (toukyoutochiyodakunagatachouicchoume)”,
like in the case of Embodiment 6. First, when the user
pushes down one of the confirmed character string selection
keys 15 (step ST700), the character string edit control unit
2 acquires confirmed character string information from the
confirmed character string information storing unit 5 (step
ST710). The confirmed character string information
acquired at this time can be the information on the confirmed
character string in the first phrase or the information on the
confirmed character string in the last phrase. The character
string edit control unit 2 then highlights the confirmed
character string acquired thereby, and displays this high-
lighted character string on the input character string display
unit 6 (step ST720). At this time, the character string edit
control unit 2 holds the phrase position (step ST730). When
one of the confirmed character string selection keys 15 is
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then pushed down (when YES in step ST740), the character
string edit control unit 2 changes the value of the phrase
position held thereby (step ST750), and the character string
edit control unit 2 acquires the confirmed character string
information including the changed phrase position informa-
tion (step ST760). After that, the character string edit control
unit 2 highlights the confirmed character string acquired
thereby, and displays this highlighted character string on the
input character string display unit 6 (step ST770). The
character string edit control unit further determines whether
or not one of the confirmed character string selection keys 15
is pushed down (step ST740), and, when one of the con-
firmed character string selection keys is pushed down,
repeats the processes of steps ST750 to ST770. In contrast,
when the confirmed character string highlighted in step
ST720 or ST770 is the character string which the user wants
to correct, because the confirmed character string selection
keys 15 are not pushed down after that (when NO in step
ST740), the character string edit control unit ends the
processing.

In this example, when the user pushes down “<” or “—”
(one of the confirmed character string selection keys 15)
while no character string is selected, the character string edit
control unit acquires the information on the “—TH8 (ic-
choume)” which is the confirmed character string in the last
phrase, for example, and highlights and displays the con-
firmed character string “—T B (icchoume)” by focusing on
this character string (FIG. 26(5)). As a method of highlight-
ing the character string, the character input device can
change the color of the character string, for example, instead
of focusing on the character string as shown in FIG. 26(b).
At this time, the character string edit control unit 2 holds the
phrase position “4” of the confirmed character string
“—TH (icchoume).” When the user pushes down “<-” in
this state, the character string edit control unit changes the
phrase position “4” held by the character string edit control
unit 2 to the immediately preceding phrase position “3”, and
then acquires the confirmed character string information at
the phrase position “3” (the information on the confirmed
character string “& #t B (kasumigaseki)”). As a result, the
character string edit control unit focuses on the confirmed
character string “& » B (kasumigaseki)” (FIG. 26(b)).
When the user then pushes down a correction key 11 in this
state, the character string edit control unit changes the
display of the selected confirmed character string from
“& B (kasumigaseki)” to “sFas¢# (kasumigaseki)”
and then places this character string in an unconfirmed state
(FIG. 26(c)). Because the character input device can carry
out a subsequent process of correcting the character string
by simply using the method in accordance with either one of
Embodiments 1 to 4, the explanation of the process will be
omitted hereafter.

In this embodiment, for the sake of clarity in explanation,
the case in which a plurality of character strings are con-
firmed is explained. Further, the present embodiment can
also be applied to even a case in which one character string
is confirmed, as shown in the examples of the operations in
accordance with Embodiments 1 to 4.

As mentioned above, because when one or more character
strings are confirmed, the character input device in accor-
dance with this Embodiment 7 holds all the information on
the one or more confirmed character strings even after all of
the one or more character strings have been confirmed, like
that in accordance with this Embodiment 6, the character
input device enables the user to arbitrarily select a character
string which the user wants to correct at any time, and re-edit
only the portion. Further, the character input device enables
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the user to arbitrarily select a character string which he or
she wants to correct while identifying which units in the
inputted character string have been recognized as character
strings.

Embodiment 8

FIG. 27 is a block diagram showing the structure of a
character input device in accordance with Embodiment 8 of
the present invention. In the character input device, an
operation sound output unit 9 is added to the structural
components in accordance with Embodiment 1 (FIG. 1). The
operation sound output unit 9 outputs an operation sound
according to a command from a character string edit control
unit 2. Because the other structural components of the
character input device are the same as those in accordance
with Embodiment 1, the explanation of the other structural
components will be omitted hereafter. The character input
device in accordance with this Embodiment 8 is constructed
in such a way as to, when a correction key 11 is pushed
down, output an operation sound, and output the operation
sound (change the operation sound) that changes between
when a character is deleted according to a pushdown of the
correction key 11 and when a confirmed character string is
changed to an unconfirmed state according to a pushdown of
the correction key 11. The character input device can deter-
mine the operation sound as appropriate. For example, the
character input device can switch between a repetition of
short operation sounds, such as “three short beeps”, and only
a long operation sound, such as a “long beep”.

Next, the operation of the character input device will be
explained. FIG. 28 is a flow chart explaining a process of
correcting an inputted character string in the character input
device in accordance with Embodiment 8 of the present
invention. In this Embodiment 8, because the flow chart of
FIG. 4 shown in Embodiment 1 is simply replaced by the
flow chart of FIG. 28 and other processes (a process at a time
when a user inputs characters and a process at a time when
the user selects one of predicted candidates) are the same as
those shown in Embodiment 1 (FIG. 3), the explanation of
the other processes will be omitted hereafter. In this Embodi-
ment 8, a process (step ST800) of, when the correction key
11 is pushed down while the character string is in an
unconfirmed state (when NO in step ST320), and a single
character is then deleted from the displayed character string
in the unconfirmed state (step ST390), outputting an opera-
tion sound notifying that the character has been deleted is
added. Further, a process (step ST810) of, when the correc-
tion key 11 is pushed down while the character string is in
a confirmed state (when YES in step ST320), and the
confirmed character string is then changed to the uncon-
firmed state (step ST350), outputting an operation sound
notifying that the confirmed character string has been
changed to the unconfirmed state is added. Because the other
processes are the same as those in accordance with Embodi-
ment 1, the explanation of the other processes will be
omitted hereafter.

As previously explained, because the character input
device in accordance with this Embodiment 8 provides the
function of deleting an unconfirmed inputted character
which the user is currently inputting, and the function of
changing a confirmed character string to the unconfirmed
state to the single correction key, and, when this correction
key is pushed down, outputs the operation sound different
according to whether the process of deleting a character or
the process of reconverting a character string is carried out,
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the character input device can prevent the user from per-
forming an erroneous operation even if he or she does not
look at the screen.

Embodiment 9

FIG. 29 is a block diagram showing the structure of a
character input device in accordance with Embodiment 9 of
the present invention. In the character input device, a force
feedback generating unit 10 is added to the structural
components in accordance with Embodiment 1 (FIG. 1). The
force feedback generating unit 10 carries out force feedback
(feedback of vibrations, resistance, or the like) according to
a command from a character string edit control unit 2.
Because the other structural components of the character
input device are the same as those in accordance with
Embodiment 1, the explanation of the other structural com-
ponents will be omitted hereafter. The character input device
in accordance with this Embodiment 9 is constructed in such
a way as to, when a correction key 11 is pushed down,
carryout force feedback, and change the pattern of the force
feedback between when a character is deleted according to
a pushdown of the correction key 11 and when a confirmed
character string is changed to an unconfirmed state accord-
ing to a pushdown of the correction key 11. The character
input device can determine this pattern of the force feedback
as appropriate. For example, in the case in which the force
feedback is vibrations, the character input device can switch
between a pattern of repeating short vibrations and a pattern
of generating long vibrations.

Next, the operation of the character input device will be
explained. FIG. 30 is a flow chart explaining a process of
correcting an inputted character string in the character input
device in accordance with Embodiment 9 of the present
invention. In this Embodiment 9, because the flow chart of
FIG. 4 shown in Embodiment 1 is simply replaced by the
flow chart of FIG. 30 and other processes (a process at a time
when a user inputs characters and a process at a time when
the user selects one of predicted candidates) are the same as
those shown in Embodiment 1 (FIG. 3), the explanation of
the other processes will be omitted hereafter. In this Embodi-
ment 9, a process (step ST900) of, when the correction key
11 is pushed down while the character string is in an
unconfirmed state (when NO in step ST320), and a single
character is then deleted from the displayed character string
in the unconfirmed state (step ST390), generating force
feedback notifying that the character has been deleted is
added. Further, a process (step ST910) of, when the correc-
tion key 11 is pushed down while the character string is in
a confirmed state (when YES in step ST320), and the
confirmed character string is then changed to the uncon-
firmed state (step ST350), generating force feedback noti-
fying that the confirmed character string has been changed
to the unconfirmed state is added. Because the other pro-
cesses are the same as those in accordance with Embodiment
1, the explanation of the other processes will be omitted
hereafter.

As previously explained, because the character input
device in accordance with this Embodiment 9 provides the
function of deleting an unconfirmed inputted character
which the user is currently inputting, and the function of
changing a confirmed character string to the unconfirmed
state to the single correction key, and, when this correction
key is pushed down, generates a pattern of force feedback
different according to whether the process of deleting a
character or the process of reconverting a character string is
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carried out, the character input device can prevent the user
from performing an erroneous operation even if he or she
does not look at the screen.

This character input device is suitable for use in small-
size information equipment, such as a car navigation device
and a mobile phone, as a character input device in which
input keys are arranged in limited space. Further, the char-
acter input device can be applied to various pieces of
information equipment such as a mobile computer, a game
machine, etc. While the invention has been described in its
preferred embodiments, it is to be understood that an arbi-
trary combination of two or more of the above-mentioned
embodiments can be made, various changes can be made in
an arbitrary component in accordance with any one of the
above-mentioned embodiments, and an arbitrary component
in accordance with any one of the above-mentioned embodi-
ments can be omitted within the scope of the invention.

INDUSTRIAL APPLICABILITY

The character input device in accordance with the present
invention is suitable for use in small-size information equip-
ment, such as a car navigation device and a mobile phone,
as a character input device in which input keys are arranged
in limited space. Further, the character input device can be
applied to various pieces of information equipment such as
a mobile computer, a game machine, etc.

EXPLANATIONS OF REFERENCE NUMERALS

1 key input unit, 2 character string edit control unit, 3
character string input processing unit, 4 character string
prediction engine unit, 5 confirmed character string
information storing unit, 6 input character string dis-
play unit, 7 character string confirmed state determin-
ing unit, 8 key name changing unit, 9 operation sound
output unit, 10 force feedback generating unit, 11
correction key, 12 character input key, 13 key for
displaying character string candidates, 14 initial setting
unit, 15 confirmed character string selection key.

The invention claimed is:

1. A character input device that carries out inputting and
editing of character strings, said character input device
comprising:

a memory to store information including phonetic infor-

mation of a plurality of character strings; and
a controller: to receive an initial character string as an
input; to acquire predicted character string candidates
having phonetic information that includes phonetic
information associated with the initial character string;
to output the predicted character string candidates to a
display; to control editing of input character strings or
character strings selected from predicted character
string candidates to generate edited character strings
based on commands from a key input; and to output
said edited character strings to the display, wherein

said controller executes, based on operation of a key of
said key input, the two following character string
editing control functions:

when said key is operated before one of said predicted

character string candidates is selected according to a
command from said key input, deleting a character
string displayed on said display, and

when said key is operated after one of said predicted

character string candidates is selected, changing a char-
acter string displayed on said display to a character
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string representing phonetic information of said char-
acter string selected from said predicted character
string candidates.

2. The character input device according to claim 1,
wherein said character input device is capable of setting
descriptions of a command to be issued when said key is
operated, and, when said key is operated after one of said
predicted character string candidates is selected, said con-
troller outputs a command to change character string dis-
played on said display to a character string displayed on said
display before one of said predicted character string candi-
dates is selected, instead of changing a character string
displayed on said display to a character string representing
phonetic information of said character string selected from
said predicted character string candidates, according to the
setting.

3. The character input device according to claim 1,
wherein said controller outputs a command of changing a
display of a name of said correction key according to
whether or not one of said predicted character string candi-
dates is selected.

4. The character input device according to claim 1,
wherein when a character within one or more character
strings which are selected from predicted character string
candidates displayed on said display is specified, said con-
troller acquires position information on the specified char-
acter within said one or more character strings, and said
controller selects one character string including said speci-
fied character on a basis of said position information and the
information stored in said memory, and changes selected
character string displayed on said display to a character
string representing phonetic information of said character
string.

5. The character input device according to claim 1,
wherein said key unit has a character string selection key for
commanding said controller to select a character string from
one or more character strings which are selected from
predicted character string candidates displayed on said dis-
play, and said controller selects one character string on a
basis of a command by said character string selection key
and the information stored in said memory, and changes
selected character string displayed on said display to a
character string representing phonetic information of said
character string.

6. The character input device according to claim 1,
wherein said controller outputs a command of outputting an
operation sound when said key is operated.
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7. The character input device according to claim 6,
wherein said operation sound is changed according to
whether or not said key is operated after one of said
predicted character string candidates is selected.

8. The character input device according to claim 1,
wherein said controller outputs a command of generating
force feedback when said key is operated.

9. The character input device according to claim 8,
wherein a pattern of the force feedback is changed according
to whether or not said key is operated after one of said
predicted character string candidates is selected.

10. A car navigation device comprising a character input
device according to claim 1.

11. A mobile phone comprising a character input device
according to claim 1.

12. A mobile computer comprising a character input
device according to claim 1.

13. A game machine comprising a character input device
according to claim 1.

14. A method for inputting and editing of character
strings, said method comprising:

stores information including phonetic information of a

plurality of character strings; and

controlling input and editing operations that: receive an

initial character string as an input; acquire predicted
character string candidates having phonetic informa-
tion that includes phonetic information associated with
the initial character string; output the predicted char-
acter string candidates to a display; control editing of
input character strings or character strings selected
from predicted character string candidates to generate
edited character strings based on commands from a key
input; and output said edited character strings to the
display, wherein

said controlling executes, based on operation of a key of

said key input, the two following character string
editing control functions:

when said key is operated before one of said predicted

character string candidates is selected according to a
command from said key input, deleting a character
string displayed on said display, and

when said key is operated after one of said predicted

character string candidates is selected, changing a char-
acter string displayed on said display to a character
string representing phonetic information of said char-
acter string selected from said predicted character
string candidates.
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